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BUILDING 889 DECOMMISSIONING PROJECT 
CLOSEOUT SURVEY REPORT 

1.0 PURPOSE 
The purpose of the Closeout Survey Report (CSR) is to summarize and present the data 
necessary to demonstrate that the radiological, chemically hazardous, andor toxic contaminates 
introduced into Building 889 have been reduced to levels that comply with established Rocky 
Flats Environmental Technology Site (RFETS) release cnteria 

0 

The scope of the Building 889 Decommissioning Project consisted of the removal of equipment 
and systems from the intenor of Building 889, decontamination of interior building surfaces, and the 
demolition of the facility to ground level The building foundation, the two sumps located in Room 
106 and the connecting underground ventilation duct and pipin are outside the scope of the 

encompasses the two sumps and the waste transfer line connecting the sumps to tanks #4 and 
#5 located in Building 866 will be addressed in a future project 

The only known areas of radiological contamination were Rooms 105, 106, 107, 108, and the 
ventilation system serving those areas Decontamination of these areas was accomplished by 
removal of contaminated components, piping, equipment, and scabblingkanffing the remaining 
contaminated floor and wall surfaces 

project The Resource Conservation and Recovery Act (RCR w ) permitted Unit 40, which 

3.0 CLOSEOUT SURVEY PLAN 

The surve was performed in accordance with the Building 889 Decommissioning Project 
Closeout 8 urvey Plan, Rev 0 (Attachment 1) The plan defined the acceptable survey and 
sampling methods, instrumentation, quality assurance, data interpretation and companson with 
release cntena 

0 
4.0 RELEASE CRITERIA 

4.1 RADIOLOGICAL RELEASE CRITERIA 

The surface contamination limits presented on Attachment 2, “Summary of Contamination Values 
for Unrestncted Release,” were used as the critena to release the building equipment, 
components, and building structure The exposed floor surfaces and foundation were also 
verified to meet the Attachment 2 cntena before the building dismantlement 

The survey methods and release cntena of Attachment 2 are in conformance with the following 
RFETS procedures 

4-K62-ROI-03 01 
4-S23-ROI-03 02 
4-Q97-REP-1003 Radiological Evaluation for Unrestricted Release of Prope Waste 
I-P73-HSP-18 10 

4 2 BERYLLIUM RELEASE CRITERIA 

Performance of Surface Contamination Surveys 
Radiological Requirements for Unrestncted Release 

Radioactive Material Transfer and Unrestncted Release of v roperty and Waste 

The surface contamination limit for beryllium is 25 micrograms (pg) per ft 2 The release cntena and 
survey methods are in conformance with approved RFETS procedures including 

1-1 531 0-HSP-13 04 Beryllium Protecbon 
4-15310-IHPM-5 2 BeGllium Control Program a - 
September 19, 1996 CSR-1 



5.0 SCOPE OF SURVEY 

The survey included all remaining interior building surfaces including the floors, walls, and ceilings 
identified as contaminated or potentially contaminated This included Rooms 105, 106, 107, and 
108 It should be noted that the ceiling and two walls of Room 107 were removed dunng building 
stnpout activities The remaining walls were surveyed as part of Room 108 

All areas of the building did not have the same potential for residual contamination and, therefore, 
did not require the same level of survey coverage to achieve an appropriate level of confidence 
that building surfaces satisfy established release criteria The Closeout Survey Plan was 
designed such that areas with higher potential for contamination receive a higher degree of survey 
effort This ensured that the closeout survey process is both effective and efficient 

Two classifications of areas were used to implement the Building 889 Closeout Survey Plan 
These classifications are defined as follows 

Affected Areas 
Areas that have potential contamination (based on building operating history) or known 

include areas where radioactive matenals were used and stored and where records indicate spi Y Is 
contamination (based on past or preliminary characterization survey data) This would normall 

or other unusual Occurrences could have resulted in the spread of contamination 

Unaffected Areas 
All areas not classified as affected or non-suspect affected These areas are not expected to 
contain residual contamination, based on knowledge of building history and previous survey 
informatron 

Classification of Building 889 survey areas is provided below 

AREA DESCRIPTION C LASS1 FIC AT10 N 

Rooms 105,106,107, and 108 Floors, Walls, 
and Ceiling 
Rooms 100,101,101 A, 102,104,109,110, 
111,112,200 

Affected 

Unaffected (Previously Surveyed) 

6.0 SURVEY RESULTS 

6.1 RADIOLOGICAL SURVEY 

Measurement locations in Rooms 105,106, and 108 were identrfied with numbered stickers to 
provide a method of referencing survey results to survey measurement locatrons The numbered 
stickers were laid out at approximately 34 inch intervals A total of 1203 measurement locatrons 
were identified At each measurement location four (4) radiological measurements were obtained, 
total alpha, total beta, removable alpha, and removable beta Over 4,800 individual 
measurements were made in Rooms 105,106, and 108 

The survey of the intenor building surfaces included the following 

e 100% scan of accessible areas (beta and alpha) 

Total activity measurements (alphaheta), 1 minute fixed point measurement at each grtd e 

intersection (typically at numbered sticker) 

September 19, 1996 CSRP 



0 Removable activity measurement (betdalpha) at each grid intersection (typically at 
numbered sticker) 

Scanning measurements, using a NE Electra with a DP6 robe, were performed over all 

was to detect areas of elevated activity or hot-spots During the course of the survey several 
hot-spots were identified All areas of elevated activity were remediated, resurveyed and found 
to meet the established release critena 

accessible surfaces within Rooms 105,106, and 108 T hp e purpose of these scanning surveys 

A total activity measurement, beta and alpha (1 minute fixed point measurement) was made at 
each gnd intersection using the NE Electra with a DP6 probe A total of 1203 measurements were 
made in Rooms 105, 106, and 108 The data from these measurements and statistml analysis 
are contained in Attachment 3 A summary of the total activity measurements is provided below 

Total Activity Measurements (dpndl OOcm2) 

SurveyArea #of  Beta 

ments 

~~ 

Room 105 I 180 I 875 I 3564 I 1170 I 5,000 I 15,000 

Room 106 1 660 I 729 1 4605 I 812 I 5,000 1 15,000 

Room 108 I 363 I 655 I 3303 I 781 I 5,000 I 15,000 

Mean Max UCL ReleaseCntena 1 
~ 

74 I 90 I 80 I 100 I 300 

69 I 84 I 76 I 100 I 300 

65 I 96 I 67 I 100 I 300 

Smear samples were collected at each gnd intersectron to access the level of removable 
alphaheta contamination The survey of Rooms 105, 106, and 108 included the collection and 
analysis of 1203 smears The smears were counted on a LB5100-W gas flow proportional 
counter Provided below is a summary of the results 

Removable Activity Measurements (dpndl OOcmZ ) 

Beta I SurveyArea #of Alpha I I Mean Max I UCL ReleaseCntena Mean Max UCL ReleaseCntena !:;- 
Room 105 180 131 1 9 9  1 133 20 151 2 3 7  155 loo0 

Room 106 660 122 18 124  20 295 2 0 5  3 2 1  lo00 

Room 108 363 12 1 I 172 1 123 I 20 I 153 2 3 5  I 157 I lo00 

The overall conclusion of the radiological survey for Rooms 105, 106, and 108 is that all individual 
measurements comply with the established release critena In addition, the Upper Confidence 
Limit (UCL) about the mean for each survey area was determined to meet the unconditional 
release critena As stated in the Closeout Survey Plan, the unaffected portions of the building 
had been previously surveyed and were found to meet the unconditional release criteria (see 
Attachment 3 for survey data) 

6.2 PAINT/CONCRETE SAMPLING 

An evaluation of the paint and underlying surface was performed to supplement direct surve 
methods in Rooms 106 and 108 where surface paint has not been removed by scabbling Jhirty 

September 79, 7996 CSR-3 

6 



(30) samples were collected from the painted upper walls and ceiling surfaces contained in Rooms 
106 and 108 In addition, two (2) Quality Assurance (QA) duplicate samples were collected The 
sample locations were distributed across the painted surfaces with some bias given to the lower 
wall surfaces See Attachment 4 for a map of sample locations The samples were obtained at the 
grid block centers using the sampling procedure contained in the Closeout Survey Plan 

0 

MaX I Mean I 

The removed coating material was submitted for radiochemistry isotopic analysis The matenal 
was analyzed for activity content (plutonium, uranium, and amenaum) using isotopic separation 
chemistry and chromatographic extraction techniques and alpha spectrometry In order to 
expedite the analysis of samples two laboratories were used, Building 881 Laboratory and 
Quanterra Environmental Services Laboratory in Richland, Washington The analysis and 
quality control results are contained in Attachment 4 

The isotopic analysis results from the painted surface samples were converted to units of 
d p d l  OOcm2 for companson with the release cnteria usin the equation provided in the CSP 

companson to the applicable release criteria 

Paint/Concrete Sample Results (dpm/l OOcmZ ) 

Provided below is a summary of the paintlconcrete samp B e results converted to dpm/l OOcm2 for 

UCL Release Cntena 

165 8 I 46 2 58 6 Uranium I 
11 Plutonium I 1 6  I 15 8 I 2 9  I 100 II 

5000 

The conclusion of this sampling is that the painted surfaces meet established surface 
contamination limits and are acceptable for uncondihonal release 

6.3 BERYLLIUM SURVEY RESULTS 

Forty (40) beryllium smear samples were collected from the walls and floors in Rooms 106 and 
108 The sample locations were di$tributed across the buildin 
the remaining painted surfaces See Attachment 5 for specific 
analysis results A summary of the survey results are 

with some bias given to 
locations and 

Beryllium Smear Survey Results (pg’ft.2) 

The conclusion of this sampling is that building surfaces meet established release cntena and are 
acceptable for unconditional release 

6.4 ASBESTOS SURVEY RESULTS 

Asbestos Containing Matenals (ACM) were identified during building characterization The roofing 
matenal above the concrete masonry unit (CMU) and Room 1 12 were determined to contain 
chrysotile, trace to 35%, in a non-fnable form This rnatenal was abated by a qualified contractor 
using wet methods No asbestos was detected with personnel air samples during roofing matenal 
removal No clearance sampling was required due to the non-fnable nature of the roof matenal 

Characterization also identified the presence of ACM on thermal system piping located in Room 
104 The thermal system insulation was determined to contain Chrysotile 6-1 5% and Amosite 3- 
4% in a friable form The material was removed bv a Qualified contractor using standard asbestos 

September 79, 7996 
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I 
abatement procedures After final cleaning and inspection, five (5) clearance samples were 
collected All samples were below the laboratory detection limit for asbestos fibers (< 0043 f/cc), 
which is well below the clearance limit of 01 f/cc (see Attachment 6 for laboratory analysis 
results) 

7.0 QUALITY ASSURANCE (QA) 

7.1 QA SAMPLING RESULTS 

I 0 

I QA field and laboratory measurements were performed independently on selected survey 
measurements Approximately 5% of the field and laboratory measurements were resurveyed or 
replicated analysis performed Radiological Engineenng designated the type and locations of QA 
sampling The primary QA check of the radiological contamination survey was the resurvey of 
the floors of Rooms 106 and 108 after building demolition Sixty-five (65) measurement locations 
were evenly distributed across the floor surfaces See Attachment 7 for surve data and 
statistical analysis The QA survey demonstrated compliance with establishe dy release criteria 
and were comparable to the original survey data for those areas 

Two (2) paintkoncrete QA duplicate samples were collected and analyzed (see Attachment 4 for 
results) The results were statistically comparable to other samples collected in Rooms 106 and 
108, and demonstrated compliance with the release cnteria 

8.0 CONCLUSIONS 

Based on the closeout survey data collected and analyzed in accordance with the Building 889 
Closeout Survey Plan, contaminated materials, structures, and components have been 
successfully removeddecontaminated to levels acceptable to permit the unconditional release of 
the building structure and the exposed building foundation slab The building foundation, 
underlying soil, the capped pits, and associated components will continue to be controlled and will 
be investigated and remediated as part of Operable Unit (OU) 9 and OU 14 

9.0 REFERENCES 
0 

I NUREG/CR-5849 Manual for Conducting Radiological Surveys in Support of License 
Terrninabon 
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i 4-K62-ROI-03 01 Performance of Surface Contamination Surveys 

4-S23-ROI-03 02 

4-Q97-REP-1003 

I-P73-HSP-18 10 

Radiological Requirements for Unrestncted Release 

Radiological Evaluation for Unrestncted Release of PropettyMaste 

Radioactive Matenal Transfer and Unrestricted Release of Property and 
Waste 

1-1 531 0-HSP-13 04 Beryllium Protection 

4-1 531 0-IHPM-5 2 Beryllium Control Program 

Building 889 Decommissioning Project Waste Management Plan 

lntenm Charactenzation Report - Building 889 Decommissioning Project 
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CLOSEOUT SURVEY REPORT 
ATTACHMENT 1 

BUILDING 889 FINAL STATUS 

PurPose 
The following is documentation of the fmal status of buildmg 889 demolition project - 
The project removed the buildmg structure to the slab, but did not remove the slab 

Power 
The electric power to the buildmg was locked oudtagged out at SWGR 883-5, CKT 3C, which fed room 
112, and SWGR 883-2, CKT-lB, which fed the remamder of the buildmg Due to difficulties schedulmg 
an outage, the wires were not removed from the switches nor pulled fiom the conduit The conduit in the 
slab contammg these wues was caulked over so that bare wue was not exposed A letter was written by 
Kent Dorr, K-H D&D Oversite, to Plant Power documentmg this condition and recommendmg the wires be 
removed from the switches at the earliest possible date 

Sanitary Sewer 
Sanitary sewer lmes exist m the slab m rooms 1 10 & 1 1 1 There is an additional lme west of the slab (west 
of room 110) These lmes were dammed approxunately 6 mches below ground level and grouted shut 

Fue Water 
The fire system entered the slab m the north-west comer of room 104 The fue valve outside of the 
buildmg, north of room 105, is locked out The valve at the mam header, near central avenue, was also 
locked out by the fire department The lme m the slab, room 104, IS blmd flanged approxunately six mches 
above the slab A metal cover was placed over the stub and fastened to the slab 

Domestic Water 
No domestic water was plumbed mto the buildmg Potable water was tapped from the fire water mam 
Termmatmg the fire water put this system of service too 

sumps 
Room 1 12 contamed a sump from the steam system Sump was surveyed and no radiological 
contammation was detected Sump was grouted flush with the slab 

Two sumps were located m room 106 The sumps m room 106 were connected by below slab ventilation 
ducts to the filter plenum m room 105 The room 106 sumps contamed low levels of radiological 
contammation (See survey data m Closeout Report) The room 106 sumps and ventllatlon ducts were 
abandon m place Although they were seal welded shut with a steel plate, as part of the plant RCRA 
closure project, a hole was drilled m the plates and the pits were tilled with foam The plate was grouted 
flush with the slab Room 108 contamed a dram trench to the north sump m room 106 Room 106 had a 
drain trench to the south sump m the room These trenches were grouted flush with the slab The room 
106 sumps are posted as radiologically contammated The trenches were not contammated 

Room 104 also contamed a trench which dramed lnto the south sump m room 106 This trench had been 
covered with a steel plate a previous tune The project grouted the plate flush with the slab The sump pit 
m room 104 was not radiologically contammated The sump pit was also grouted flush with the slab 



The ventilation duct between rooms 105 and 106, entered the filter plenum, room 105, through the slab 
These two ducts are approxmately 20 inches 111 diameter The ducts were plugged approximately 2 feet 
below the slab and grouted flush with the slab The ducts are posted as radiologically contaminated 

Tanks 
There IS an underground concrete storage tank (T-40) located west of the Building 889 foundation Tank 
T-40 was connected tot he sumps in room 106 These lines were blanked when the sump water was 
redirected to Buildmg 866 Tank T-40 was tilled with foam by a different project 

Process Waste Line 
A process waste llne connected the sumps m room 106 with the process waste system in building 866 
This lme went below grade outside the south, east comer of room 101 This lme is double contained below 
grade The line was disconnected and closed approximately 6 inches above grade The process line was 
closed with a locking plug The secondary containment lme was blind flanged shut This line is posted as 
internally contammated 

For any questions concernmg the final status of the Building 889 removal, contact Brian Henderson, 
X6560, pg 7796, or Mark Hickman, X7145, pg 3505 
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BUILDING 889 DECOMMISSIONING PROJECT 
CLOSEOUT SURVEY PLAN 

1.0 PURPOSE 
The purpose of the Closeout Survey Plan (CSP) is to define the methods for collecting, 
analyzing, and documenting data to demonstrate that the radiological, chemically hazardous, 
and/or toxic contaminates introduced into Building 889 have been reduced to levels that comply 
with established Rocky Flats Environmental Technology Site (RFETS) release criteria identified in 
Section 6 0 The survey will include both the walls and ceiling which will be removed during 
building demolition and the remaining concrete floor slab 

2.0 PROJECT DESCRIPTION 

2 1 DECOMMISSIONING PROJECT SCOPE 

The scope of the Building 889 Decommissioning Project consists of the removal of equipment and 
systems from the interior of Building 889, decontamination of interior building surfaces, and the 
demolition of the facility to ground level The building foundation, the two sumps located in Room 
106 and the connecting underground piping are outside the scope of the project Resource 
Conservation and Recovery Act (RCRA) permitted Unit 40, encompasses the two sumps and 
the waste transfer line connecting the sumps to tanks #4 and #5 located in Building 866 These 
auxiliary system components of the RCRA unit, will be addressed in a separate project plan to 
be initiated after the demolition of the Building 889 above-ground structure 

The only known areas of radiological contamination are Rooms 105, 106, 107, 108, and the 
ventilation system serving those areas Decontamination of these areas will be accomplished by 
removal of contaminated components, piping, equipment, and scabblin scanffing the remaining 

scabbled and/or scarified, as necessary, to achieve the critena established in the RFETS 4-Q97- 
REP-1003, "Radiological Evaluation For Unrestricted Release of PropertyNaste " 

Once the shell of the building is removed, clean surfaces will remain exposed to the environment 
All drains, grates, trenches, and sanitary waste lines will be closed and/or sealed Surface water 
run-on and run-off will be monitored as part of the lndustnal Area Interim Measurdlnterim 
Remediation Action surface water program 

2 2 BUILDING 889 DECOMMISSIONING HISTORY 

I contaminated floor and wall surfaces The radiologically contaminated 3' loors and walls will be 

@ 

Building 889 was targeted as a pilot decommissioning project in the early 1990's Radiological 
and beryllium charactenzations were completed early in the decommissioning project The pilot 
project was placed on hold in 1995 because of budgetary constraints In the first quarter of FY 
96, work on the project was reinstated At that time, all available charactentabon data were 
evaluated Based on review of available characterization data, decommissioning activities were 
initi6ted Characterization activities have contmued in parallel with the decommissioning efforts In 
May 1996, an interim Characterization Report was issued All charactenzation data will be 
complied and included as supporting data to the project closeout report 

2.3 FACILITY HISTORY 

Building 889 was originally designed and constructed in 1968, with approximately 2,750 
square feet covered Building 889 was originally used as an equipment decontamination and 
repackaging facility for the uranium and beryllium manufacturing operations The onginal building 
included an office (presently Room loo), locker room (presently Room 102), mechanical 
equipment and storage room (presently Room 104), hood room (presently the south half of Room 
108). four decontamination rooms (presently Room 106 and the north half of Room 108), filter 
plenum room (presently Room 105), a covered, but non-enclosed wash area (presently Room 

' July24, 1996 CSP-2 



101), and a mezzanine area above the mechanical equipment room (presently Room 200) This 
section of the building is referred to as the concrete masonry unit (CMU) 

The original building foundation is poured reinforced concrete with spread footings and grade 
beams approximately 4' 0" deep The exterior walls are constructed of concrete masonry blocks 
The roof over this area IS made of prestressed concrete twin tees spanning east to west walls 
The permanent equipment in Room 108 consisted of a bailer/crusher, trolley/hoist, and monorail 
system between Room 106 and 108 Room 106 featured a steam cleaning unit, two process 
waste sumps, a monorail, eyewash station, and miscellaneous (non-permanent) cleaning tools 
This equipment has been removed The remaining rooms were for building electrical equipment, 
ventilation/filter equipment, and administrative spaces Radiological surveys of the facility, have 
only detected contamination in Rooms 105, 106, 107, and 108 All other areas are radiologically 
clean Building 889 was designated and used as the non-Perimeter Security Zone 
decontamination, size reduction, and repackaging facility, and as a data communications hub site 
because of its central location in relationship to the 800 area, 400 area, and the Protected Area 
Materials historically handled in Building 889 included dry and wet combusttbles, lead, plastic, 
strip coat, insulating materials, glass, light metals, surplus equipment, and High Efficiency 
Particulate Air (HEPA) filters The HEPA filters were contaminated with low-levels of Uranium 238 
and beryllium Surplus equipment was decontaminated by steam cleaning HEPA filters, 
combustible wastes, plastics, glass and other materials, and unusable equipment were 
compacted, and placed in waste containers for disposal 

The facility has four rooms known to be radioactively contaminated as a result of decontamination, 
size reduction, and repackaging activities These are Rooms 105, 106, 107, and 108 No 
plutonium material is known to be routinely processed or handled in this facility However, after 
the fire in 1969, some equipment (potentially contaminated with plutonium) was decontaminated in 
Building 889 

The decontamination rooms (presently Room 106 and the north half of Room 108) had two floor 
ventilation exhaust sumps which were piped into the filter plenum and ducted throu h an exhaust 
fan to a 30 foot tall steel stack on the west side of the facility Process waste floor 8 rains were 
located in each of the decontamination rooms, wash area, hood room, and mechanical equipment 
room The process waste gravity flowed from the building to a two compartment (1,000 gallons 
each) underground holding tank located approximately 45 feet west of Building 889 The holding 
tank included two pumps which transferred the waste by pipeline to the plant process waste 
transfer system Utilities, including health physics vacuum, plant air, plant steam, and high 
pressure water, were supplied to each decontamination room The mechanical equipment room 
contained a high pressure water system, a condensate pump, motor control center, lighting panel, 
transformer, chemical storage cabinet, fire spnnlder main, and alarm valves The hood room 
included a line of B-boxes and a line of fume hoods The mezzanine contained a heating unit 
operated from plant steam, a hot water storage tank, air compressor, health physics vacuum 
pump, and an exhaust fan for the B-box and fume hoods The exhaust from this fan, and also 
the vacuum pump, were directed through the building filter plenum The building was protected 
by a fire sprinkler system 

Building 889 also included shower-locker facilities (Rooms 109, 1 10, and 1 1 1) at the south end of 
the facility This structure was an addition to the original CMU The showers enclosed 
approximately 61 3 square feet The foundation of the addition is a 3' 6" deep grade beam with an 
18" diameter x 7' deep caissons located at the new columns The building addition was a framed 
structure with six tube steel columns Steel wide flange beams span between the columns and 
steel roof joists supported the steel deck roof The addition is a free standing structure 

These rooms had no history of contamination This was confirmed by a Baseline Radiological 
Characterization Survey performed in 1995 (see Building 889 Interim Charactentatlon Report for 
details) This addition was removed during the decommissioning of the CMU Removal of the 
shower facility did not affect the integrity of the Building 889 containment 

@ 

0 
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A ventilation equipment upgrade building (Room 112) was added as an extension to Building 889 
in 1988 The addition is a two-story room on the east side of Building 889 containing, 
approximately, 2,390 square feet of space The foundation is a grade beam with 18” to 24“ wide 
diameter x 28  deep drilled caissons The floor is a concrete slab on grade Underneath the slab 
are 1’-9” x 2’-0” tie beams for structural frame The supporting structure is a ridged steel frame 
with pre-formed insulated metal siding The roof is a built-up roofing system This additional 
structure IS also free standing Inside this area there IS a steel framed mezzanine which supports 
a heating ventilation and air conditioning (HVAC) unit and filters This part of Building 889 was 
never put into service and has no history of any contamination This was confirmed by a 
Baseline Radiological Characterization Survey performed in 1995 (see the Interim 
Characterization Report for details) Removal of Room 1 12 will not affect the integrity of the 
Building 889 containment 

3.0 SCOPE OF SURVEY 

The survey will include all remaining interior surfaces including the floors, walls, and ceiling identified 
as contaminated or potentially contaminated This will include Rooms 105, 106, 107, and 108 The 
building foundation, the two sumps located in Room 106, and the connecting underground piping and 
ventilation ducting is outside the scope of this decommissioning project and survey 

The scope of the Building 889 Decommissioning Project Closeout Survey as defined in this 
document is to 

1 Provide a descnption of the graded approach used in determining the intensity of sampling 
and survey data gathenng which must be obtained to make the determination that the 
Building 889 structure meets the release cntena of Section 6 0 

State how the characterization data obtained during the project completion will be used to 
support the final decommissioning decision 

Develop a survey and sampling approach which, when implemented, will obtain 
adequate information to demonstrate that the decontaminatton efforts in Building 889 have 
reduced contamination levels on the building’s surfaces below the release levels stated in 
Section 6 0 

2 

e 3  
4 State the release cntena which will be used to declare the Building 889 decontaminatron 

efforts complete The release of portrons of the building can be made as the 
decontaminaQon and release cntena are met 

5 Act as the complete documentation package of sampling and survey data which is used to 
demonstrate acceptable release cntena was met at project completton 

4.0 SURVEY OBJECTIVE 
Thasurvey is designed to demonstrate that radioactive, hazardous, and toxic contamination have 
been removed from the building to the extent that residual levels are below applicable release 
limits 

The survey objectives are 

1 

2 

3 

Assemble all charactenzation and closeout survey data into one document 

Provide the methods which will be used in implementing the graded approach to verrfying 
decontamination efforts are complete 

Provide a reliable and systematic approach to evaluating survey data used to 
demonstrate specific release cntena is met , July24, 1996 CSP-4 



5.0 IDENTITY OF CONTAMINANTS 

a 

Based on building charactenzation data, review of the building historical records, process 
knowledge of the Building 889 equipmentlsystems, and knowledge of the decontamination 
techniques employed in Building 889, the following contaminates were identified as the 
contaminants of concern 

1 

2 

3 

4 

5 

6.a 

6.1 

Building records indicate that uranium is the primary radiological contaminate During 
operations, the building was used to decontaminate and repackage uranium components 
However, low levels of removable plutonium contamination have been found on some 
surfaces, inside the CMU structure A review of the building records was completed in an 
attempt to identify the source of contamination Building records do not indicate any 
routine handling or processing of plutonium contaminated components It has been 
reported that some equipment ,which was exposed to plutonium contamination during the 
1969 plant fire, was transported to Building 889 for final decontamination 

Beryllium decontamination and size reduction (filter crushing) were completed in Building 
889 Initial charactenzation data indicated only low levels of beryllium remained in the 
building Based on the building’s history and the desire to positively demonstrate the 
absence of elevated beryllium levels, beryllium will be considered a primary contaminate 
of concern during this project 

The chemicals introduced into Building 889 are identified in the building’s Waste Stream 
Identification and Characterization book The decontaminabon processes used in Building 
889 have been discontinued for several years and there is no indication of chemical 
residues in the building In addition, the decommissioning techniques to be applied to 
building surfaces (scabbling) will remove any residual chemical contaminabon Unless 
positive indications of contamination are found dunng decommissioning operations, only 
limited sampling, in the most likely contamination areas (I e, floor) will be performed 

Low levels of lead contaminatton in the building dust was identified Dunng 
charactenzabon efforts, some painted surfaces have been identified as containing lead All 
accessible building surfaces were vacuumed to remove the lead dust and appropriate 
work practices implemented to protect the workers when they are working on painted 
surfaces containing lead No further sampling or protective measures are required for lead. 

Due to the age of the building, extensive sampling for asbestos was completed 
Asbestos was found in Room 104 in limited quantibes (at insulated elbows and on the hot 
water tank) Asbestos has also been found in some building roof matenals The 
asbestos containing roof material is non-fnable A State qualified asbestos removal 
contractor has been contracted to remove all the asbestos before building dismantlement 
After the completkn of the asbestos abatements, samples will be taken to verify the 
effectiveness of the asbestos removal No other sampling will be required for asbestos 

RELEASE CRITERIA 

RADIOLOGICAL RELEASE CRITERIA 

The surface contamination limits presented on Attachment 1, “Summary of Contaminabon Values 
for Unrestncted Release,” will be used as the critena to release the building equipment, 
components, and building structure The floor surfaces and foundatron will remain in place after 
the building has been removed The exposed floor surfaces and foundation will also be verified 
to meet the Attachment 1 cntena before the building dismantlement 

The survey methods and release cntena of Attachment 1 are in conformance with the following 
RFETS procedures 
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4-K62-ROl-03 01 
4-S23-ROI-03 02 
4-Q97-REP-1003 
W73-HSP-18 10 

6 2 BERYLLIUM RELEASE CRITERIA 

Performance of Surface Contamination Surveys 
Radiological Requirements for Unrestncted Release 
Radiological Evaluation for Unrestricted Release of PropertyMlaste 
Radioactive Material Transfer and Unrestricted Release of Property and Waste 'a 

Rooms 106,107, and 108 Floors and Walls ll Up To 2 Meters 

The surface contamination limit for beryllium is 25 micrograms (pg) per ft 2 The release critena and 
survey methods will conform with approved RFETS procedures including 

7 -1 531 0-HSP-13 04 Beryllium Protection 
4-1 5310-IHPM-5 2 Beryllium Control Program 

7.0 CLASSIFICATION OF AREAS BY CONTAMINATION POTENTIAL 

Affected 

All areas of the building do not have the same potential for residual contamination and, therefore, 
do not require the same level of survey coverage to achieve an appropriate level of confidence 
that building surfaces satisfy established release crrteria The Closeout Survey Plan is designed 
such that areas with higher potential for contamination receive a higher degree of survey effort 
This will ensure that the closeout survey process is both effective and efficient, 

Three classifications of areas were used to design the Building 889 Closeout Survey Plan 
These classifications are defined as follows 

Room 105 Floors, Walls, Ceiling 
Rooms 100,101,101 A, 102,104,109,110, 
111,112,200 

I Affected 
Unaffected (Previously Surveyed) 

106,107, and 108 Walls Above 2 1 Non-Suspect Affected 
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8.0 RESPONSI Bl LIT1 ES 

8 1  PROJECT MANAGER 

The Project Manager is responsible for reviewing and approving the Building 889 
Decommissioning Project Closeout Survey Plan and Report 

8 2 DECOMMISSIONING SERVICES ENGINEER 

The Decommissioning Services Engineer is responsible for 

e Developing overall technical aspects, planning, and scheduling for implementation of the 
Closeout Survey 

Defining the content and ensunng the preparation of the Building 889 Decommissioning 
Project Closeout Survey Report 

Resolving issues regarding survey layout and gridding requirements 

Reviewing surveys and sample analysis results for completeness, accuracy, and 

e 

e 

e 

legibility 

R A DI 0 LOG IC A L ENGINE E R 8.3 

The Radiological Engineer is responsible for 

e Ensuring that the Closeout Survey is developed and consistent with RFETS 

Reviewing survey data for completeness, accuracy, legibility, and ensuring that 

Assisting with the preparation of the Closeout Survey Report 

Preparation of required documentation for the completion of PropertyMIaste Release 

requirements 

discrepancies are identified and corrected 
e 

e 
a 

e 

Evaluation (PMIRE) forms 

e Ensuring that appropriate background levels are applied 

8.4 RADIOLOGICAL CONTROL TECHNICIANS 

The Radiological Control Yechnicians are responsible for 

e Performing surveys in accordance with this plan, approved RFETS procedures, and 

Providing complete, accurate, and legible documentation for all surveys performed 

. direction provided by the Radiological Engineer 

e 

9.0 SURVEY AND SAMPLING METHODS AND FREQUENCY 

9.1 RAD IO LOG IC A L 

e Survey and sampling of Rooms 106, 107, and 108 will include the following 

Floors and Walls up to 2 Meters 
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Scan 100% of accessible areas (beta and alpha), if elevated count rates are 
observed, a 1 minute fixed point measurement will be performed and the area of 
elevated activity will be marked 

Total activity measurements, beta and alpha (1 minute fixed point measurement) 
at each grid intersection or minimum of 1 5 measurement locations for each square 
meter surveyed in areas not gridded 

Removable activity measures (beta/alpha) at each grid intersection 

Upper Walls and Ceiling 

Scan 10% of accessible areas (beta and alpha) 

30 total activity measurements on vertical and horizontal surfaces where 
radioactive matenal would likely accumulate (honzontal surfaces where dust would 
settle) 

Removable activity measurements (swipe survey) at total activity measurement 
locations 

30 samples from the painted wall and ceiling surfaces (see Section 11 for details) 

e Room 105 (Filter Plenum Room) 

Scan 100% of accessible areas (floor/walVceiling) If elevated count rates are 
observed, perform 1 minute fixed point measurement and mark area of elevated 
activity 

Total activity measurements, beta and alpha (1 minute fixed point measurement) 
at each gnd intersection or minimum of 1 5 measurement locattons for each square 
meter surveyed in areas not gridded 

Removable activity measures (betdalpha) at each gnd intersection 

0 Other Areas of Building 

The Baseline Radiological Characterization Survey which was performed in 1995 
included Rooms 100,101,101 A, 102,104,109,110,112, and 200 The areas 
were gridded and surveyed for both fixed and removable or surveyed 100% with 
large area wipes with no contamination detected Additional surveys will be taken 
dunng demolitton activitres to ensure no contamination is present underneath the 
existing surfaces (upon removal of floor tiles) These surveys will be random in 
nature and will be for both fixed and removable 

Equipment in the uncontrolled portions of the building will be evaluated on a case- 
by-case basis to determine if additional surveys are required on the equipment 
pnor to release for unrestncted use 

1 05/1 04, and 104/106 (step-off pad) will be resurveyed for final closeout once all 
work in Rooms 105, 106, and 108 are complete Surveys will be for removable 
and total contamination Surveys will be performed in the immediate vicinity (one 
meter) of the doorways Floor tiles will be removed and the newly exposed 
surfaces suweyed 

. 

- The immediate areas around the doorways between Rooms 101/106, 106/112, 
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9 2  BERYLLIUM 

The beryllium survey will include 

106,107, and 108 
30 randomly collected smear samples from the remaining painted surfaces within Rooms 

e 
10.0 DESIGNATION OF MEASUREMENT LOCATIONS 

Measurement locations will be clearly identified to provide a method of referencing survey results 
to survey measurement locations Gridding will be used mainly for the floors and walls (see 
Attachment 2 for a reference grid layout for the areas to be surveyed) The gridding layout may 
be modified as directed by Radiological Engineering Grids may be marked by paint, chalk 
line, or labels at grid block corners In areas where gridding is not practical or cost effective, 
measurement locations will be marked with label or similar method as directed by Radiological 
Engineen ng 

1 1  .O SPECIAL SAMPLING 

In areas where surface paint has not been removed by scabbling or other methods, an 
evaluation of the paint and underlying surface will be performed to supplement direct survey 
methods At least 30 samples will be collected from the painted upper walls and ceiling surfaces 
contained within Rooms 106, 107, and 108 The sample locations will be distributed across the 
painted surfaces with some bias given to the lower wall surface Samples will be obtained at the 
grid block centers At each sample location the painted surface layer will be removed from a 
known area (see Attachment 3 for specific paintkoncrete sampling protocol) 

The removed coating material will be analyzed for activity content (plutonium, uranium, and 
americium) using isotopic separation chemistry and chromatographic extraction techniques, 
followed by electrodepositon onto counting planchets, and analyzed by alpha spectrometry 
Each sample is spiked with a Chemistry Standards Laboratory (CSL) certified tracer of an 
isotope (Pu-242, U-232, or Cm-244) which behaves chemically identical to the analyte (Pu-239, 
U-234, -235,238, or Am-241) and whose alpha energy can be isolated from other alpha 
interferences Procedure L-6235, "Isolation of Plutonium, Amencium, and Uranium From Aqueous 
Samples" and L-6266, "Analysis of U, Pu, and Am in SoiVSludge, Sediment by ton 
Chromatography and Extraction Chromatography" will be used to perform the isotopic 
separations 

The isotopic analysis results from the painted surface samples will be converted to units of 
dpm/lOOcm2 for companson with the release critena using the equation provided on Attachment 3 
The individual sample results will be compared to the average total acttvity critena (Attachment 1, 
column 1) In addition, the 95% confidence level of the mean will be calculated for the sample 
population using the equation provided in Section 14 2 

12.0 INSTRUMENTATION 

Radiation detedon and measurement instrumentation has been selected to provide reliable 
operations and adequate sensitivity to demonstrate that the measurements taken are sufficient to 
conclusively demonstrate that release limits have been met Instruments used to conduct the 
surveys will be calibrated and maintained in accordance with RFETS procedures Provided 
below is a list of instruments to be used for survey Other instruments may be used as 
approved by Radiological Engineering 

I 
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Instrument List 

Instrument Count 
Type 

NE Electra 60 sec 
with DP6 (alpha) 
Probe 

Allowable Acceptable Application M DA 
Background (dpm/l OOcm2) 

2 Direct Alpha Surveys 60 
(counts) 

(Total Activity) 

Direct Beta Surveys 
(Total Activity) 700 I 

13.0 QUALITY ASSURANCE (QA) 

13 1 SURVEY DOCUMENTATION 

Records of the survey will be maintained in a survey package The survey package will be the 
primary method of controlling and tracking closeout survey results The records complied in a 
survey package will include 

Survey Area DiagramdMaps 

Laboratory Analysis Results 
Data Analysis Summary Sheets 

0 Printout of Smear Survey Analysis 

132 QA SAMPLING 

~ 

380 

QA field and laboratory measurements will be performed independently on selected survey 
measurements Approximately 5% of the field and laboratory measurements will be resurveyed 
or replicated analysis performed Radiological Engineenng will designate the type and locatrons of 
QA sampling The results of field survey results and laboratory sample analysts will be 
compared to the ongrnal survey measurements If the QA measurements indicate levels above 
established release critena an evaluation will be conducted that may include additional 
measurements, evaluation, or addihonal remediation 

13.3 CHAIN OF CUSTODY 

Samples will be managed to ensure that there is an accurate record of sample collection, 
transport, analysis, and disposal This will insure that samples are neither lost nor tampered with 
and that the sample analyzed IS traceable to a specific location in the field Chain of Custody 
documentation shall be completed for all samples submitted for laboratory analysis. The Chain of 
Custody form will be included as part of the closeout survey documentation 

LB5100-W 60 sec 0 5  
(alpha) 
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13.4 ANALYTICAL LABORATORY QNQC 

All samples collected will be analyzed by RFETS laboratories or an approved contracted 
laboratory The analysis will be performed by trained individuals using appropriate equipment 
and procedures The laboratory will have analytical capabilities for the radionuclides of interest 
(Pu, Am, U) and an established QNQC program which assures the validity of the analytical 
results The laboratoty analytical methods will be capable of measuring levels below the 
established release criteria All results will state the detection limit for the analysis Quality control 
sample results will also be reported including blank and spike sample results 

‘a 

14.0 DATA INTERPRETATION AND COMPARISON WITH RELEASE 
LIMITS 

1 4 1  REPORTING UNITS 

All measurements will be reported in units appropriate for companson with Attachment 1 surface 
contamination limits Total and removable surface activity measurements will be reported in units 
of dpm per 100cm2 

Measurements of removable surface activity will be converted from gross count rate to units of 
net dpm/l OOcm2 by subtracting the background count rate of the smear counting detector and 
correcting the net count rate for detector efficiency Measurements of total surface activity will be 
converted from observed gross counts per minute to net dpm/l OOcm2 by subtracting the 
background count rate and correcting the net count rate for efficiency and detector surface area 

Individual measurement results will be compared against the average and the maximum release 
criteria Measurement results less than the average guideline value will be deemed acceptable 
Measurement results greater than the maximum guideline value will indicate the need for 
remediation Measurement results greater than the average guideline value but less than the 
maximum release cntena will require investigatton to determine if the average of a series of 
measurements exceeds the average release critena Investigations will be performed as directed 
by Radiological Engineenng and will demonstrate compliance with release cntena when averaged 
over a maximurn of one square meter 

The cnteria outlined below will be used to demonstrate attainment of the release cntena 

0 

1) 
0 Plutonium (Alpha) - Not to exceed 300 dpm/lOOcm2 
0 Uranium (Beta) - Not to exceed 15,000 dpm/l OOcm2 

0 Plutonium (Alpha) - Not to exceed 100 dpmll OOcm2 

0 Plutonium (Alpha) - Not to exceed 20 dpm/l OOcm2 
0 Uranium (Beta) - Not to exceed 1 ,000 d p d l  OOcm2 

- 
Averaae Total Surface Activity 

* Urantum(Beta) Not to exceed 5,000 dpmll00cm2 
Removable Surface Activity 

14.2 CALCULATION OF 95% CONFIDENCE LEVEL OF THE MEAN 

The 95% confidence level will be used to further demonstrate attainment of the release limits once 
the individual measurements have demonstrated compliance with the release cnteria The 
confidence interval will be calculated using normal statistics (one-tailed test) at the 95% 
confidence level 
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Upper Confidence Limit of Sample Mean 

Sample Mean 

Student t is the 95% confidence level obtained from Attachment 5, df (degrees of 

freedom) is equal to n-1 , and = is 0 05 for this test 

Sample Standard Deviation 

Number of Measurements in the Survey Unit 

15.0 REPORTING SURVEY FINDINGS 

A Closeout Survey Report will be prepared at the conclusion of the project The report will be 
prepared by the Decommissioning Services Engineer and the cognizant Radiological Engineer A 
summary of the measurement results and overall conclusions showing that the building surfaces 
meets the release critena will be provided See Attachment 4 for an example of statistical 
summary of survey and sampling results A tabular data summary will present the results for 
each survey area This tabulation will identify the number and type of measurements such as 

0 total surface activity 
0 removable surface beta-gamma 

removable surface alpha activity concentration 
results of any special sampling 

0 QA sampling results 

0 

0 

In addition, the upper confidence limit (UCL) about the mean (95% confidence level) will be 
reported for comparison to the release cntena The Closeout Survey Report will be included in 
the project closeout records 

16.0 REFERENCES 

NUREG/CR-5849 

DOE/EM-O142P Decommissioning Handbook 

DO WEM-0246 Decommissioning Resource Manual 

4-K62-ROI-03 01 

4-S23-ROI-03 02 

4-Qg7-REP- 1003 

I-P73-HSP-18 10 

Manual for Conducting Radiological Surveys in Support of License 
Termnabon 

I 

Performance of Surface Contaminatton Surveys 

Radiological Requirements for Unrestncted Release 

Radiological Evaluation for Unrestncted Release of PropettyNVaste 

Radioactive Matenal Transfer and Unrestncted Release of Property and 
Waste 

I 1  
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1-1 531 0-HSP-13 04 Beryllium Protection 

I 0 4-1 531 0-IHPM-5 2 Beryllium Control Program 

Building 889 Decommissioning Project Waste Management Plan 

lntenm Characterization Report - Building 889 Decommissioning Project 

Draft Decommissioning Program Plan 

R 0 Gilbert and J C Simpson, Statistical Methods for Evaluatina the A tta inm ent o f C I eanrap 
Standards, Volume 2 

. 
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I Attachment 1 

Average Mamum 
Total (Fixed Total (Fixed Removable 

RADIONUCLIDE (1) + + dpm/lOOcm2 
Removable) Removable) (2), (4), (6) 
dpm/l Ocm2 dpm/l OOcm2 

I (2), (31, (4) (21, (41, (5) 

100 300 20 Transuranics, Ra-226, Ra-228, Th-230, Th-228, 
Pa-231, Ac-227, 1-125, 1-129 

SUMMARY OF CONTAMINATION VALUES 
FOR UNRESTRICTED RELEASE 

I 

5000 15000 1 000 1 U-Natural, U-235, U-238, and associated decay 
products, alpha emitters 

Beta-gamma emitters (nuclides with decay modes 
'other than alpha emission or spontaneous fission) 5000 15000 
except Sr-90 and others noted above (7)  

1 1000 I 3000 1 200 Th-Natural, Th-232, Sr-90, Ra-223, Ra-224, U- 
232, 1-131,l-133 

lo00 

Notes 
(1) Where surface contamination by both alpha and beta-gamma emitting radionuclides exists, the limlts 

established for alpha and beta-gamma emltting radionuclides should apply independently 

As used in this table, disintegrations per minutes (dpm) is defined as the rate of emission by radioactive 
matenal as determined by correcting the counts per minute measured by an appropnate detector for 
background, eff iciency, and geometnc factors associated with the instrumentation 

Measurements of average contamination should not be averaged over an area of more than 1 meter2 For 
objects wlth a total surface area of less than 1 meter? the average should be denved for each object 

(2) 

(3) 

(4) The average and maximum dose rates associated with surface contaminabon resulting from beta-gamma 
emitters should not exceed 0 2 mRad/hour and 1 0 mRadhour, respectively at 1 cm 

(5) The maximum contam;nation level applies to an area of not more than 100cm2 

(6) The amount of removable matenal per 100 cm2 of surface area should be determined by wiping an area of 
that size wrth a dry filter of soft absorbent paper, applyng moderate pressure, and measunng the amount of 
radioactive matenal on the wipe wlth an appropnate instrument of known efficiency When removable 
contamination on objects of surface area less than 100 cm2 is determined, the activity per unit area should 
be based on the actual area and the entire surface should be wiped Except for transuranics and Ra-228, 
AC-227, Th-228, ThSm, Pa-231, and alpha emitters, it is not necessary to use swiping techniques to measure 
removable contamination levels if direct scan surveys indicate the total residual surface contamination 
levels are within the limlts for removable contamination 

. 

(7) This category of radionuclides includes mixed fission products, including the Sr-w which is present in them 
It does not apply to Sr-m which has been separated from the other fission products or mixtures where the 
Sr-90 has been ennched 
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ATTACHMENT 2 ROOM 105a 

BUILDING 889 
ROOM 105 

ROOM SUBDIVIDED 
INTO 3 ROOM AS  
SHOWN BELOW 

ROOM 105b 

€El- 
m 

ROOM 105c 



A-TTACHMENT 2 

BUILDING 889 ‘0 ROOM106 

PIT A 
NORTH 
WALL 

WEST 
WALL 

SOUTH 
WALL 



ATTACHMENT 2 

BUILDING 889 a ROOM108 

I I I I 

a 

l a 
1 zcj 

# 

NORTH 
WALL 
AROUND 

i 106 PIT 

I WEST 

I 

I 

1 WALL 
I 

I 

I 

SOUTH 
WALL 



Attachment 3 

BUILDING 889 PAINTKONCRETE SAMPLING PROTOCOL e 
1 

2 

At the locations designated by Radiological Engineenng mark sample locations Mark an 
area approximately 12" X 12 or as directed by Radiological Engineenng 

Perform documented survey of sample location including fixed betdalpha and removable 
betdalpha 

3 

4 

5 

6 

7 

Affix plastic bag or similar device below sample location to collect sample media 

Using a needle gun, scabble the sample area removing the paint and concrete surface to 
a depth of approximately 1/16 - 1/8 of an inch 

Transfer sample matenal to a labeled sample container and complete required chain of 
custody documentation 

Wipe down needle gun removing all loose mateflal to prevent cross contamination of 
samples 

Repeat above steps at each designated sample location 

CONVERSION OF PAINTICONCRETE SAMPLE RESULTS TO RELEASE 
CRITERIA UNITS 

The following equation will be used to convert isotopic analysis results to units directly 
comparable to the release cntena contained on Attachment 1 

Sample Weight (grams) lsotoplc Results (pCl/gram) 2 22 dpdPC, 100 
Total Surface Activity (dpm/ 100cm2) = 

Sample Area (cm2) 

For example, if a sample is collected over a 12" x 12" area (928 8 cm2) and the isotopic analysis 
reports a Pu-238 concentration of I 0 &/gram for a 250 gram sample the calculated total actwity 
is as follows 

' 

250 grams 1 0 pCl/gram 2 22 dpdpC, 100 
Total Surface Activlty (dpm/ 1 00cm2) = 

Total Surface Activity (dpm/ 1 OOcrn2)= 60 dpml 1 00cm2 

0 928 8 cm2 

Conclusion 
on Attachment 1 (1 00 dpm/lO0cm2) The sample location meets the release cntena 

The 60 dpm/l OOcm2 is less than the average total actrvity release cntena contained 
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a 

Number of Measurements 

Upper Confidence Limit (UCL) 

Attachment 4 
BUILDING 889 CLOSEOUT SURVEY 

STATISTICAL SUMMARY 
LOCATION: FLOORS AND WALLS ROOM 106 

dpm/lOOcrnz 

I Number of Measurements 

Maximum 

Minimum 

Standard Deviation 
- 

~~ 

dpm/l OOcm2 

dpm/l OOcm2 

Upper Confidence Limit (UCL) 

Mean 

dpm/lOOcm2 

dpm/l OOcm2 

Maximum 

Minimum 

Standard Deviation I dpm/l OOcm2 

I 

I 

dpm/l OOcm2 

dpm/l OOcm2 

dpm/l OOcm2 

Total Surface Activity - Alpha Survey 
I I i  

Number of Measurements 

Upper Confidence Limit (UCL) 

Mean 

Maximum 

dpm/l OOcmz 

dpm/l OOcm2 

dpm/l OOcm2 

11 Maximum 

-~ 

dpm/l OOcm2 11 
11 Minimum dpm/l o o z l  
IlStandard Deviation d p m / l 0 0 4 1  

Number of Measurements \ 

11 Upper Confidence Limit (UCL) 

IMean 
- 

dpm/l  OOcm2 

Removable Acfivitv - Alvha Suntev 

IIStandard Deviation I dpm/l  OOcm2 11 
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Attachment 4 (continued) 

Maximum 

Minimum 

Special Sampling 

Number of Measurements 

dpm/l OOcm2 

dpm/l OOcm2 

~~ ~~~~ ~ 

Upper Confidence Limit (UCL) dpm/l OOcml 

Standard Deviation dpm/l OOcm2 

Conclusions 

The results of total activity, removable and special sampling demonstrate compliance with release 
cntena 

. 
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Attachment 5 STUDENT “t” VALUES 
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Attachment 2 a 

'Transuranics, Ra-226, Ra-228, Th-230, Th-228, 
Pa-231, Ac-227,I-125, 1-1 29 

SUMMARY OF CONTAMINATION VALUES 
FOR UNRESTRICTED RELEASE 

, Th-Natural, Th-232, Sr-90, Ra-223, Ra-224, U- 
232, 1-1 31,I-133 

RADIONUCLIDE (1) 

Beta-gamma emitters (nuclides with decay modes 

except Sr-90 and others noted above (7) 
other than alpha emission or spontaneous fission) 

Average 
Total (Fixed 

Removable) 
dpm/lOOcm2 
(21, (31, (4) 

+ 

5000 

U-Natural, U-235, U-238, and associated decay 
products, alpha emitters 

Maximum 
Total (Fixed 

Removable) 
dpdlOOcm2 

(2)s (4), (5) 

+ 

300 1 20 

3000 1 200 

15000 I lo00 

15000 lo00 

Notes 
(1) Where surface contamination by both alpha and beta-gamma emltting radionuclides exists, the limlts 

established for alpha and beta-gamma emming radionuclides should apply independently 

As used in this table, disintegrations per minutes (dpm) is defined as the rate of emission by radioactwe 
matenal as determined by correctrng the counts per minute measured by an appropnate detector for 
background, efficiency, and geometnc factors associated with the instrumentation 

(2) 

a 
(3) Measurements of average contamination should not be averaged over an area of more than 1 meter2 For 

objects wlth a total surface area of less than 1 meter? the average should be denved for each object 

(4) The average and maximum dose rates associated wlth surface contaminahon resulting from beta-gamma 
emitters should not exceed 0 2 mRadlhour and 1 0 mRadlhour, respectively at 1 cm 

(5) 

(6) 

The maximum contamination level applies to an area of not more than 100cm2 

The amount of removable matenal per 100 cm2 of surface area should be determined by wiping an area of 
that size wlth a dry filter of soft absorbent paper, applyng moderate pressure, and measunng the amount of 
radioactive matenal on the wipe with an appropnate instrument of known efficiency When removable 
contamination on objects of surface area less than 100 cm2 is determined, the actwity per una area should 
be based on the actual area and the entire surface should be wiped Except for transurancs and Ra-228, 
Ac-227, Th-228, Th-230, Pa-231, and alpha emitters, it IS not necessary to use swiping technques to measure 
removable contamination levels if direct Scan surveys indicate the total residual surface contamination 
levels are within the limits for removable contamination 

(7) This category of radionuclides includes mixed fission products, including the Sr-90 which is present in them 
It does not apply to Sr-a which has been separated from the other fission products or mixtures where the 
Sr-% has been ennched 
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RADIOACTIVE MATERIALS MANAGEMENT AREA (RMMA) 
DETERMINATION FORM 

,ate of Detemnatlon 8-26-96 Budding Number 889 RoomNumbers All 

rea Descnption qm llo 111 ( d t d d m - = , ; z ; & T a n d  - -  - -  - -  
walls of roMLL(u have now of rQpm 108. 

For each queshon circle Yes or No as a response 

Does the area have potential or actual unconfined or unencapsulated radioactive material 
present? 

1 YES @ 

2 YES 6 (For thrr response to be YES, both 2 a and 2 b must be answered YES) 
\I' 

a 

b YES @ 
3 YES Is the 

Does the area have surface radioactive contamination levels that exceed or have the 
potential to exceed the unrestricted release lirmts o f  HSP-18 lo? 

Do the airborne radioactivity levels for the area exceed or are they likely to exceed 
10% of the Derived Airborne Concentrations for any isotope? 

area exposed to beams or other sources of particles capable of causrng activation? 

4 YES Does the area have volume contamination of materials from area surface contamination or 
from operations in other areas? 

5 

'F ANY OF QUESTIONS ONE THROUGH FlVE WERE ANSWERED 

YES @ Does the area have elevated levels of radioactive material gbove background in the soil9 

THEN THE AREA IS To BE DESIGNATED AS AN RMMA 

D w e l l  5 5 8/2&r96 
I R E  Name  Slgnaturr Date 

Rationale for Determination: has s u m n  V survevs 
above the release. 

Key Personnel Interviewed 
NAMJ2 ORGA" PHOWAGE 

I I 
Signature Empl # Date 

Signature Empl # Date 

List of Attached supporting documentation S u r v e m  the LPQ~S 101. 105. 106. and 108 Derf& as part of D & D d 
889. 
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RADIOACTIVE MATERIALS MANAGEMENT AREA (RMMA) 
DETERMINATION FORM 

ate of Determination 1-29-96 Building Number 889 Room Numbers 100. 101A. 102. 109. 110. and I I 1  

rea Description These rooms constitute the office -s of the buildine. 

For each question circle Yes or No as a response 

1 YES 

2 YES 

a 

b 

3 YES 

4 YES 

5 YES 

(@ Does the area have potential or  actual unconfined o r  unencapsulated radioactive material 

@ (For this response to be YES both 2 a and 2 b must be answered YES) 

present ’  

YES @ Does the area have surface radioactive contamination levels that exceed or have the - 
potential to exceed the unrestricted release limits of  HSP-18 107 

YES @ Do the airborne radioactivity levels for the area exceed o r  are  they likely to exceed - 
10% o f  the Derived Airborne Concentrations for any isotope’) 

@ Is the area exposed to beams or other sources of particles capable of  causing activation’) 

Does the area have volume contamination of  materials from area surface contamination or 
from operations in other areas’ 

(@ Does the area have elevated levels of  radioactive material above background in the soil? 

IF ANY OF QUESTIONS ONE THROUGH FIVE WERE ANSWERED m, THEN THE AREA IS TO BE DESIGNATED AS AN Rh4MA 

NO IS THE AREA AN RMMA? (CIRCLE ONE) I 
De-ell 5 1129/96 

R E  Name Signature Date 

Rationale for Determination 
-on was found. Ad-v. the 

These rooms have been baseline sur veved either bv end- sur veylng or latge area w w  and 
of t-cates that no radio- work was D- of t m e a s .  

Key Personnel Interviewed 
NAME ORGANIZATION PHON-AGE 

f f 
Signature Empl # Date 

Signature Empl# Date 

List o f  Attached supporting documentation Survevs from the rooms Derfoaed as oart of D & D of B W  889. 

ntered into RMMA Database by 
Name Date 

Page _L of 45 



a BUILDING 889 BASELINE CHARACTERIZATION 

Roollz 100 

INSTRUMENTATION USED 
REMOVABLE CONTAMINATION COUNTERS 

Model 



BUILDING 889 BASELINE CHARACTERIZATION 

*ROOM NUMBER fo@ DATE 3 h T / q T  GRID SIZE 

EMPLOYEE #SURVEYED BY  
SIGNATURE 

SURVEY RESULTS (dpmllOOcrn2) 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable Fixed & Removable Fixed & Removable Indicate location 
of survey points Alpha Beta m Grid 

x 
1 

Grid 
/# 

2- 

Grid 
Jt 

_'3 

Grid 

i; 

Grid 

j3 

7 
3 o f  45- 



BUILDING 889 BASELINE CHARACTERIZATION 

0 tROOM NUMBER /DO ' DATE q a y w  GRID SIZE 

SURVEYED BY hc, EMPLOYEE # 
SIGNATURE 

SURVEY RESULTS (dpm/lOOcmZ) 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable 
Alpha Beta 

Fixed & Removable 
Alpha 

Fixed & Removable 
Beta 

Indicate location 
of survey points 

Grid 

"6 

--- <Is--- Grid 

"7 

Grid 
0 

- 3  

Grid 

2L 

Ei Grid 

4 o f  43- 



c; 

I LD NG 889 
ROOM 100 

1 
GFilDS (MAX ) 

FLOOR IS 2 M  X 2 M  

2 WALLSAND 
CEILINGS ARE 3M X 3M 
Gi3lDS (MAX ) 

5- #f- js- 





BUILDING 889 BASELINE CHARACTERlZATlON 

SURVEYED BY  EMPLOYEE # 
SIGNATURE 

SURVEY RESULTS (dpm/lOOcrn2) 
I 

Indicate location 
of survey points 

Survey 
Point 

1 
2 
3 
4 
5 

- 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
S 

1 
2 
3 
4 
5 

Removable 
Alpha Beta 

Fixed & Removable 
Alpha . 

Fixed & Removable 
Beta 

n Grid 
# 

1 

- --I 

Grid 
# 

a 

Grid 

22- 

Grid 

"4 

I:5 :I Grid 
# 
F 

COMMENTS 
I \  

I 

i 
-24 5 5 -  Reviewed by 6? d e  

Rad hgineer 
Reviewed by 

2 s  

7 f aC 



BUILDING 889 BASELINE CHARACTERIZATION 

%OOM NUMBER /o/ A DATE 17/d?//"T GRID SIZE 

SURVEYED BY EMPLOYEE # 
SIGNATURE 

SURVEY RESULTS (dpm/lOOcm2) 

Survey Removable 
Point Alpha Beta 

Fixed & Removable 
Alpha 

Ftxed & Removable 
Beta 

Indicate location 
of survey points 

Grid 1 
# 2 

4 
5 

6 3 

-.. - r - *_-_- 
I 

1 Grid 

"7 
1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Grid s 
Grid 

"9 

Grid 

2Q 
2 I 

5 

v #a Y -- u-- 
COMMENTS 

/ 

Reviewed by b, I(R,L4 7 -zq b Reviewed by 
RO Forbman Aad%gineer 

e -c A r '  



BUILDING 889 BASELINE CHARACTERIZATION 

0 ROOM NUMBER / 0 / A  t OATE 3/14/9 5 GRlO SIZE 

SURVEYED BY 
SIGNATURE 

EMPLOYEE #  

SURVEY RESULTS (dpm/lOOcrn2) 

Survey Removable Fixed 8 Removable Fixed & Removable Indicate location 
Point Alpha Beta Alpha Beta of sutvey points 

Grid 1 
# 2 

3 
4 
5 

Grid 1 
# 2 

3 
4 
5 

. 
Reviewed by 4 3  Reviewed by G =  1 l c -  

1 Rad Engineer 



BUILDING 889 

1 FLOORS ARE 2 M  X 2 M  GRIDS 
(MAX 1 
2 WALLS AND CEILING ARE 3Ful 
X 3M GRIDS (MAX ) 

- -  
a- - 

7\" 



BUILDING 889 BASELl N E CHARACTERIZATION 
I , 

- ..--- Date C//b,hS 
I 

INSTRUMENTATION USED 
REMOVABLE CONTAMINATION COUNTERS 

TOTAL (FIXED + REMOVABLE) SURVEY INSTRUMENTS 



BUILDING 889 BASELINE CWCTERIZATION 

S U R V E Y E D  BY EMPLOYEE # 
SIGNATURE 

SURVEY RESULTS (dpm/tOOcm2) 
I 

Indicate location , 
of survey points 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable 
Alpha Beta 

Fixed & Removable Fixed & Removable 
Alpha Beta 

7 Grid 
# 
1 

Grid 

3- 

Grid 

b 

Grid 

"r 

Grid 

El 
3 a El 
2 / 

5 

2 YO 



BUILDING 889 BASELINE CHARACTERIZATION 

SIGNATURE 

SURVEY RESULTS (dpm/lOOcm2) 
I 

Indicate location 
of survey points 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Fixed & Removable 
Alpha 

Fixed & Removable 
Beta 

Removable 
Alpha Beta 

--- 

Grid 
# 
6 

--<MY-- a 1 Grid 

1 5 I C  

'1 'f 

a / 

1- 

3 

3 9 

Grid 

Grid 

4 

Grid 

A 

I 

Reviewed by Reviewed by W \ RaVd wgineer 



I BUILDING 889 BASELINE CHARACTERIZATION 

\ 

SURVEYED BY A.W+ EMPLOYEE t~ 
SIGNATURE 

SURVEY RESULTS (dpmIlOOcrn2) 

Survey Removable Fixed & Removable Fixed & Removable 
Beta 

Indicate location 
of survey points Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 Grid 
# 
/ I  

Grid 

A- 

Grid 
e a / i  

5 

3 9 

is 

Grid 

L 

Grid 

22- 



BUILDING 889 0 I 

' 0  

1 FLOOR IS IN 2M 
X 2 M  GRIDS (MAX) 

2 WALLSANO 
CEILING ARE IN 3 M  
X 3M GRIDS (MAX) 

e 

1 

:II 
20 

- 

14 

FOR CEILING OVER 101/101A 
HALLWAY SEE MAP FOR 101 
MEZZANINE 

13 

1s- 0.F 4s- 



BUILDING 889 BASELINE CHARACTERIZATION 

Model 

I 



BUILDING 889 BASEUNE CHARACTEREATION 

SURVEYED BY EMPLOYEE t 
SIGNATURE 

SURVEY RESULTS (dpdlOOcm2) 
I 

Survey Removable Fixed & Removable Fixed & Removable Indicate location 
Point Alpha Beta Alpha Beta of survey points 

Grid 
# 3 

Grid 

"4 

:I 



BUILDING 889 BASELINE CHARACTERIZATION 

a DATE 5,/ ls/(?s GRID SIZE 

/ h * c  
SIGNATURE 

SURVEYED BY EMPLOYEE# 

SURVEY RESULTS (dprdlOOcm2) 
I 

Indicate location 
of survey points 

Survey Re movable 
Point Alpha Beta 

Fixed & Removable Fixed & Removable 
Alpha Beta 

a / 

ST 

3 9 

Grid 
# 

E Grid 
# 

Grid 
# 

Grid 
# 

I \  
COMMENTS Cf?th66- 1 5  3Tl Li) I c,: , 4 

I N 

R L ~  engineer 

I 

/ 

Reviewed by &/A/& Reviewed by 



1 FLOOR IS IN 2M X 2M 
GRIDS (MAX ) 

2 WALLS AND CEILING 
ARE IN 3M X 3M GRIDS 
(MAX 1 

3 



BUILDING 889 BASELINE CHARACTERIZATION 
mi5i3*-/oz I . 

Date cI/LIIpL 



BUILDING 889 BASELINE CHARACTERlZATlON 

Grid 

3. 

Grid 
J. 

b 

Grid 
f 
3 

Grid 

Grid 
U L 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable 
Alpha Beta 

Fixed & Removable 
Beta 

I 

Indicate location 
of survey points 

2 
1 

S 

3 c, 

a 1 

s 
3 

3, I 

s 

3 

7 

L /  ,E 45- 



BUILDING 889 BASEUNE CHARACTERIZATlON 

I SURVEYED BY p EMPLOYEE % 
SIGNATURE I 

Survey Removable 
Point Alpha Beta 

SURVEY RESULTS (dpm/lOOcrn2) 
, 

Fixed & Removable Fixed & Removable Indicate location 
Alpha Beta of survey points 

Grid 

3- 

r 

Grid 
U 

3- J ------ j 5 



BUILDING 889 BASELINE CHARACTERIZATION 

SURVEYED BY R- p. EMPLOYEE 0 
SIGNATURE 

SURVEY RESULTS (dpm/lOOcrnZ) 
I 

Indicate location 
of survey points 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable Fixed & Removable Fixed & Removable 
Beta Alpha Beta Alpha 

TI Grid 
# 
31 

Grid 

h 

Grid 
Y 

3L 

Grid 
# 
1y 

Grid 
Y 

is 

I rl I 

RO Foreman 



BUILDING 889 BASELINE CHARACTERIZATION 

I 

SURVEYED BY EMPLOYEE # 
SIGNATURE 

SURVEY RESULTS (dpdlOOcm2) 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable 
Alpha Beta 

Fixed & Removable 
Alpha 

Fixed & Removable 
Beta 

Indicate location 
of survey points 

~~ a -  
/ 

5 

Grid 

24 

Grid 

4r 

Grid 

k 

Grid 

Grid 

3 v 

2 J 

2 I 

!r 

3 Lf 

a I 

5 

3 9 

2 / 

5' 

3 ci 
@,a tt/m, A-++*cI.(Ep c,/uj; ' C  

/ I  I 

Reviewed by 



BUILDING 889 BASELINE CWCTERlZATlON 

#ROOM NUMBER DATE y ! b , / q s  GRID SIZE 

SURVEYED BY EMPLOYEE # 
SIGNATURE 

1 
2 s3 

Grid 

AL 

Grid 

Survey Removable 
Point Alpha Beta 

SURVEY RESULTS ( d p d l  OOcm2) 
I 

Fixed & Removable Fixed & Removable Indicate location 
Alpha Beta of survey points 

2 5  *f ps- 



BOILDING 889 
QRQOM 102 

1. FLOORS ARE 2 M  X 2M GRIDS 
@MAX.) y 3  

2 WALLS AND CEILING ARE SM X 
3M G8lDS (MAX). 

I 

s \ 

q z w p -  3 5  

CLOSET 
DETAILS 

/CLOSET 

EXPLODED VIEW 

N 

h IX 



BU I LD I NG 889 BAS ELI N E CHARACTER IZATl ON 

Date y/iB/% 

INSTRUMENTATION USED 
REMOVABLE CONTAMINATION COUNIERS 

2 3  -4 45- 



BUILDING 889 BASELINE CHARACTERIZATION 

SURVEYED BY EMPLOYEE # 
SIGNATURE 

SURVEY RESULTS (dpdlOOcm2) 
I 

Survey Removable Fixed & Removable Fixed & Removable Indicate location 
Point Alpha Beta Alpha Beta of survey points 

Grid 

1 

Grid 

"a 
A&- a I 

S 

3 9 

/ I  
fi 

4 
COMMENTS 

0 Reviewed by lk && \ Reviewed by 
RO Fo&m 



BUILDING 889 BASELINE CHARACTERIZATION 

SURVEYED 8Y !? EMPLOYEE# 
SIGNATURE 

SURVEY RESULTS (dpm/lOOcm2) 

Survey 
Point 

Removable 
Alpha Beta 

Fixed & Removable 
Alpha 

Fixed & Removable 
Beta 

Indicate location 
of survey points 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Grid 

Grid 

i 

Grid 

3- 

Grid 
# 
? 

Grid 
# 
1 0  

a 

'1 
3 9 1  



BUILDING 889 BASELINE CHARACTERlZATlON 

&dOM NUMBER - 10 91 DATE 4! 191 9.q GRID SIZE ' 

SURVEYED BY EMPLOYEE t: 
SIGNATUAE 

SURVEY RESULTS (dpm/lOOcrn2) 

Survey 
Pornt 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable 
Alpha Beta 

Fixed & Removable 
Alpha 

Fixed & Removable 
Beta 

Indicate location 
of survey points 

Grid 
# 
/f 

b 

Grid 
# 
A 

Grid 
t: 
1'3 

Grid 
U R 

Grid 
U 

I Reviewed by Reviewed by . 
Rad 'Engineer 

2 sa 



BUILDING 889 BASELINE CHARACTERIZATION 

i3 DATE 4,/a C,/ 9 5 GRID SIZE @ rROOM NUM6ERi-09 
e"'-.- 

SURVEYED BY !&Ls EMPLOYEE nY 
SIGNATURE 

SURVEY RESULTS (dpm/lOOcm2) 
I 

Survey Removable Fixed & Removable Fixed & Removable Indicate location 
Point Alpha Beta Alpha Beta of survey points 

Grid 

L El 
, 
I 

Grid 
2 

is_ 

Grid 
J1 

:.I Grid 
4L 

2a 

' Reviewed by ' &c e 
RO Foriman 

2 $4 

3 /  o f  4s I 



BUILDING 889 '0 ROOM109 

2 1 2  I 2  

55 65 75 

ALL SURFACES AfiE 
3M X 3M GRIDS (hliuc.) 

I 2  I 

as 

N 

pq I 'I: 2s 4 3  ' I 2  35 4 3  ' I 2  54 
r2 '7 
-3 4 

12 i I2 I I2 I12 I I  

13 4 3  ' i95 4 3  ' "1 -1 



BUILDING 889 BASELINE CHARACTERIZATION 

Date &$.01/9s rn&6LL\IIP*kLoq* *-.? -- 
e 

- 

INSTRUMENTATION USED 
REMOVABLE CONTAMINATION COUNTERS 



BUILDING 889 BASELINE CHARACTERI~TION 

DATE q, / /O, /  95 GRID SIZE kOOM NUMBER -. / / o  “i 

SURVEYED BY I&& EMPLOYEE t 
- SIGNATURE 

SURVEY RESULTS (dpdl  OOcrn2) 

Survey 
Point 

Grid 1 
2. 

4 
5 

1 3  

- Grid 1 
2 

4 
5 

2 3  

Grid 1 
2 

L 3  
4 
5 

Grid 1 
2 

L 3  4 

5 

Grid 1 
2 

4 
5 

“ c 3  

Removable Fixed & Removable 
Alpha 

Fixed & Removable 
Beta 

I 

Indicate location 
of survey points 

1, 

k0Fo;eman I Rad Engineer 

34 .f 9s- 
I--cpL-_lr. 



BUILDING 889 BASELINE Cl-lARACTERlZAllON 

- SIGNATURE 

SURVEY RESULTS (dpdlOOcm2) 

Grid 

2 

- Grid 

Grid 

b 

Grid 

"9 

Grid 
# 
/o 

Survey Removable Fixed & Removable 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Alpha Beta 
Fixed & Removable 

Beta 
Indicate location 
of survey points 

1 3 1 1  

Fi Y 
S 

Rewewed by 
I 

a Reviewed by 

I 163 ~ 

3s .e 4s- 1 



BUlLOlNG 889 BASELINE CHARACTERIZATION 

2- NUMBER: 110 ? DATE 5/ \ \ , /c fS GRID SIZE 

SURVEYED BY .-. EMPLOYEE # 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

SIGNATURE 

SURVEY RESULTS (dpm/lOOcrn2) 

Removable 
Alpha Beta 

Fixed & Removable 
Beta 

Indicate location 
of survey points 

Grid 

"/I 

- Grid 
# 
/a 

Grid 
# 
/3 

Grid 

L 

Grid 

I 
3 z ' ' 9  

;I 

6i v i  
:p :I 



BUILDING 889 BASEUNE CHARACTERIZATlON 

%3OOMNUMBER: ' ' :/ DATE q,/ 1at'q-q GRID SIZE 

SURVEYED BY EMPLOYEE # 

Grid 

L 

Grid 

L 

Grid 

ia 

Grid 
# 

Grid 
# 

- 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

SIGNATURE 

SURVEY RESULTS (dpdlOOcm2) 

Removable 
Alpha Beta 

Fixed & Removable 
Alpha 

Fixed & Removable 
Beta 

I 

Indicate location 
of survey points 

T: 
1 
5 4  3 a t  I 

El 
37 ,f 

i ,A* I 



BUILDING 889 
'"ROOM 110 S 

ALL SURFACES ARE 
3M X 3 M  GRIDS 
(MAX ) 

I -  I I 

3 I I 1y 3 '  ' 
e d c b a  

ar 
. 3  4 - 

'1  
e c  E X  PLo DE D a b 1 %  



BUILDING 889 BASELINE CHARACTERIZATION 

INSTRUMEMATlON USED 
REMOVABLE CONTAMINATION COUNTERS 

Mfg 

Model 

Serial 

Date Catib'd 

Cal Due Date 

Model 

Serial 

Date Calib'd 

Cal Due Date 

Background 

Efficiency 

39 of 4 5  



BUILDING 889 BASELINE CHAFIACTERlZATlON 

SIGNATURE 

SURVEY RESULTS (dpdlOOcm2) 
I 

Indicate location 
of survey points 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable 
Alpha Beta 

Fixed & Removable 
Alpha 

Fixed & Removable 
Beta 

Grid 
# 
1 

Grid 
# 
a- 

CI 

Grid 
# 
3 

I !  

Grid 

"4 L 

2 1 

s' 

1 Y 

Grid 
# s 

--.I.--- 

Reviewed by Reviewed by 



BUILDING 889 BASELINE CHARACTERIZATION 

SIGNATURE 

SURVEY RESULTS (dpdlOOcrn2) 
I 

Indicate location 
of survey points 

Fixed & Removable 
Beta 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable 
Alpha Beta 

2 : '  
I 
I 

s i  

Grid 

"6 
1 -- 

( 3  :r 

Grid 

% 
--a- 

e Grid 

A- 

Grid 

9 

Grid 

JL 



BUILDING 889 BASELINE CHARACTERIZATION 

0 ;POOM NUMBER DATE 4/a~+s GRID SIZE 

SURVEYED BY R / h i ,  EMPLOYEE t: -
SIGNATURE 

SURVEY RESULTS (dpm/100crn2) 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable 
Alpha Beta 

Fixed & Removable 
Alpha 

Fixed & Removable 
Beta 

Indicate location 
of survey points 

2 ;  I 
I 

1.5 t 

I 

3 :  J 

Grid 
# 
/I I 

Grid 

72 

0 Grid ---E ---- 

I u 3 I 

tt 
13 

: :I Grid 
# 
14 

a o  Grid 

ii 



BUILDING 889 BASEUNE CHARACTERKATJON 

SIGNATURE 

SURVEY RESULTS (dpdlOOcrn2) 

Grid 

Ai 

Grid 

L 

0 Grid 

Grid 

L 

Grid 

h 

Survey 
Point 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable 
Alpha Beta 

Fixed & Removable 
Alpha 

Fixed & Removable 
Beta 

J 

Indicate location 
of survey points 

3, I 

5 

3 Y 

FI Y 

S 



BUILDING 889 BASELINE CHARACTERIZATION 

FROCIM NUMBER 7 ? I @  DATE r/a ’7,/9‘? GRID SIZE 

SURVEYED BY /d&u EMPLOYEE # 
SIGNATURE 

SURVEY RESULTS (dpm/lOOcrn2) 
1 

Indicate location 
of survey points 

Survey 
Point 

1 
2 
3 
4 
5 

I 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Removable Fixed & Removable Fixed & Removable 
Beta Alpha Beta Alpha 

Grid 

L 

Grid 

- %a 

Grid 
# 

Grid 
# 

~~ 

Grid 
# 

0 Reviewed by bb 
do For&an 

Reviewed by 



BUILDING 889 RORT H 

ALL SURFACES ARE 
IN 3M X 3M GRIDS 
(MAX.) 

OOR AND CEILING 
T* G HAVE BEEN 
ADdSTED TO HAVE 4 
GADS IN LIEU OF SIX GiilDS 
WITH TWO OF THESE 
HAVING A WIDTH OF 1 
METERS (ALL 4 A R E  LESS 
ThAN 9 S Q  METERIN 
AREA) 

273 

h a  f 
’ (h t e 
I 

h 

a I 

S 
3 9 
2 I 

3 9 

1 h 
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RADIOACTIVE MATERIALS MANAGEMENT AREA (RMMA) 
DETERMINATION FORM 

ate of Deterrmnation 3-12-96 Building Number 889 Room Numbers 104 and 200 
I 

ea Descnption B o r n  104 c p s  for the b- 700 is t 1 

For each quesbon circle Yes or No as a response I 

1 yE!S @ Does the area have potential or actual unconfined or unencapsulated radioactive material 
present'  

2 YES a (For this response to be YES both 2 a and 2 b must be answered YES) 

a YES (@ Does the area have surface radioactive contamination levels that exceed or have the 
I 

potential to exceed the unrestricted release limits o f  HSP-18 103 61 

Do the airborne radioactivity levels for the area exceed or are they likely to exceed 
10% of the Derived Airborne Concentrations for any isotope' 

b YES 

3 YES @ Is the area exposed to beams or other sources of  particles capable of causing activation3 

Does the area have volume contamination o f  materials from area surface contamination or 
from operations in other areas? 

4 YES @ 
5 YES @ Does the area have elevated levels of radioactive material a b o v e  background in the soil3 

IF ANY OF QUESTIONS ONE THROUGH FIVE WERE ANSWERED m, THEN THE AREA IS TO BE DESIGNATED AS AN RMMA 

b 

YES [N 0) IS THE AREA AN RMMA? (CIRCLE ONE) I 
D e n n l s ~ . l l   3/12/96 

R E  Name Signature Date 
, 

Rationale for Determination -e V sur veved and no c- was &&. 
rv of these areas -a1 work wa- I 

I 

Key Personnel Interviewed 
NAME ORGANIZATION PHONEPAGE 

I I 
Signature Empl # Date I 

Signature Empl # Date 

List of Attached supporting documentation S u r v e p o f  D & D of Blulplne 889. 

'ntered into RMMA Database by 

' a  Name Date 

Page 1 of 1, 
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RADIOACTIVE MATERIALS MANAGEMENT AREA (RMMA) 
DETERMINATION FORM 

of Detemnatlon 3- 12-96 Building Number 889 Room Numbers 112 

Descnption Room 112 is the newest addltlon_to the b) 

For each questlon circle Yes or No as a response 

1 YES @ Does the area have potential or actual unconfined or unencapsulated radioactive material 
present7  

2 YES 

a 

@ (For rhrs response to be YES, both 2 a and 2 b must be annvered YES) 

YES @ 

YES @ 

Does the area have surface radioactive contamination levels that exceed or have the 
potential to exceed the unrestricted release limits of HSP-18 109 

Do the airborne radioactivity levels for the area exceed or are  they likely to exceed 
10% of the Derived Airborne Concentrations for any isotope' 

, 

b 

3 YES @ Is the area exposed to beams or other sources of  particles capable of  causing activation9 I 

4 YES @ Does the area have volume contamination of materials from area surface contamination or 
from operations in other areas? 

, 5 YES @ Does the area have elevated levels o f  radioactive material a b o v E  background in  the soil7 

IF ANY OF QWTTONS ONE THROUGH FIVE WERE ANSWERED m, THW THE AREA IS TO BE DESIGNATED AS AN RMMA I 

, 
I 

1 11 
r, NO) IS THE AREA AN RMMA? (CIRCLE ONE) 

3/12/96 
I <  

R E  Name Signature Date 

I 
Rationale for Determination room has been baseline sur veved . area wiues and no cOntamlnatlOn was f o u  

the work was anv of t u s .  

Key Personnel Interviewed 
NAME ORGANIZATION PHONE~PAGE 

Signature Empl # Date 

I I 
Signature Empl # Date 

List of Attached supporting documentation Survevs frpm the ro- of D & D of 889. 

I ntered into RMMA Database by 
Name Date 

Page _L of _14, 
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PAlNTlCONCRETE SAMPLES 
BUILDING 889 
ROOM 106 

N 
W E 

S 

, 

EAST WALL 

FLOOR 

I '  

WEST WALL 

SOUTH WALL 

I LA 
a 

37s- CEILING 

* An additional QA sample was 
taken at these locations 

819 8 821 Taken from top of 
track of hoist trolley 

839 Taken on top edge of 
electrical outlet 

840 Taken at edge of wall and 
floor 

Shaded areas are, door ways 
openings and other changes 
in straight wall 



PAlNTlCONCRETE SAMPLES 
BUILDING 889 
ROOM 108 

WEST WALL 

RM 108 
TOP VIEW 

I 

NORTH WALL 

I 

FLOOR 

SOUTH WALL 

I I I I I I 
CEILING 

N 
W E 

S 

EAST WAIL 

* An additional QA sample was 
taken at these locations 

Shaded areas am, door ways 
openings and other changes 
in straight wall 
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FINAL REPORT 

from the 

APO OFFICE 



DATE 

TO 

FROM 

SUBJECT 

KAISER HILL 
C O M P A N Y  

INTEROFFICE MEMORANDUM 

August 20, 1996 

V idecker, APO, Building 881, X3437 

W A Sticka, Kaiser-Hill Analytical Laboratories, 
Building 881 , X7049 

SAMPLE PACKAGE SUBMITTAL 

Enclose 
July 24 

The sar 

d at the Building 881 Laboratory on 
. 

Sample ID# APO# 

r'rz90- 96L2181-01 Background 1 
pxJ 91 96L2181-02 Background 2 

C f j F -  96~2181-04 8-4 
(r/A 2 96L2181-03 8- 5 
e.Q y g ~  96L2 1 8 1 -06 8-28 
('52v6 - 96L2181-07 8-29 
r? G? f?- 96L2181-08 6-30 
p g J 9 8 - 9 6 L 2 1 8 1 - 0 9  8-32 

p 5 2 0 4  - 96~2181-05 8-35 

Please see the summary Narrarive tor ail inTormarion pertaining to any anomalles for these 
samples 

" I  certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed in the narrative 
summary Release of the data contained in the hard copy data and the package and in the 
computer-readable data submitted has been authorized by the Laboratory Manager or her 
designee, as verified by the following signature " 

Manager, Building 881 Laboratory 

Recieved in APO office by 



CASE NARRATIVE 

ISOTOPIC RESULTS 

ISOTOPIC DATA SHEETS AND SPECTRA 

ENERGY CALIBRATIONS, EFFICIENCIES 
and BACKGROUNDS 

CHEMISTRY STANDARDS CERTIFICATES 

BENCH SHEETS and INTERNAL PROCEDURES 

CONTROL, SPIKE and SAMPLE LOGBOOK 
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KAISEkHILL ROCKY FLATS, CO 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
P O  BOX464 GENERAL LABORATORY 
GOLDEN, COLORADO 80402 BUILDING 881 

CASE NMRATIVE 
SDG NUMBER: 96L2181 
DATE: 08/07/96 
DATA= RADIOCHEMISTRY ISOTOPICS REPORT 

SAMPLE DESCRIPTION: 

SAMPLE ID 

BACKGROUND 1 
BACKGROUND 2 

B-4 
B-5 
B-2 8 
B-29 
B-3 0 
B-3 2 
B-35 

LAB ID 

96L2181-01 
9 6L2 18 1-02 
96L2181-04 
96L2181-03 
96L2 181-06 
96L2181-07 

96L2181-09 
96L2181-08 

96L2 18 1-05 

LIMS ID 

117682 
117683 
117686 
117685 
117688 
117690 
117692 
117693 
117687 



KAISER-HILL ROCKY FLATS, INC 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
P.O. BOX 464 GENERAL LABORATORY 0 GOLDEN, COLORADO 80402 BUILDING 881 

RADIOCHEMISTRY I SOTOP ICs REPORT SDG NUMBER: 96L2181 DATE 08-07-96 

Method t3ummarv 

Depending upon the sample matrix, pretreatment of the sample (as 
determined by the responsible chemist) may be required to obtain an 
aqueous solution which is necessary to perform the isotopic separation 
chemistry Plutonium (Pu-239,2401, uranium (U-233,234, U-235 and U- 
238) and americium (Am-241) isotopes are separated from the prepared 
sample using ion-exchange and chromatographic extraction techniques, 
followed by electrodeposition onto counting planchets, and analyzed by 
alpha spectrometry Each sample is spiked with a Chemistry Standards 
Laboratory (CSL) certified tracer of an isotope (Pu-242, U-232 or Cm- 
244) which behaves chemically identical to the analyte (Pu-239, U- 
234,-235,-238 or Am-241) and whose alpha energy can be isolated with 
no other alpha interference's Procedure L-6235, "Isolation of 
Plutonium, Americium and Uranium From Aqueous Samples" and L-6266, 
"Analysis of U, Pu, and Am in Soil/Sludge, Sediment by Ion 
Chromatography and Extraction Chromatography, are used to perform the 
isotopic separations The areas of the tracer and analyte peaks or 
regions of interest are ratioed and the analyte activity in 
disintegrations per minute (dpm) is solved from the proportion All 
analyte and tracer peak areas in counts per minute (cpm) are corrected 
for the detector background cpm in the particular region of interest 
In addition, since the standard tracers are not isotopically pure and 
may contain small quantities of the analyte, a preparation blank is 
required with each batch of samples for each analyte The blank 
consists of the tracer aliquot only, and from it, the amount of 
interferant is quantitated. The sample's analyte activity in dpm is 
then corrected for the preparation blank and the result in Pico-curies 
per liter or per gram (pCi/L or pCi/g) is calculated using the blank 
corrected dpm and the sample volume or weight analyzed. For 
Environmental Restoration samples the blank consists of the tracer 
aliquot only, and from it, the amount of interferant is quantitated, 
but the sample results are not blank corrected However, the blank 
results are reported. 

0 



KAISER-HILL ROCKY FLATS, INC. 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
P 0. BOX 464 0 GOLDEN, COLORADO 80402 

GENERAL LABORATORY 
BUILDING 881 

RADIOCHEMISTRY ISOTOPICS REPORT SDG NUMBER. 96L2181 DATE. 08-07-96 

Quality Control Summary 

The samples are analyzed in batches where each batch consists of a 
maximum of 9 samples, a preparation blank, a CSL certified control and 
a laboratory duplicate (at least 10 percent of the samples are 
analyzed in duplicate) Again, each of these is spiked with a known 
quantity of standard tracer The batch in which a sample was analyzed 
is denoted by the "Batch #I1 and all quality control samples are 
traceable to any particular sample by the QC batch number 

The MDA (minimum detectable activity) for this analytical method is 
dependent on the uncertainty of the preparation blank activity, for 
Environmental Restoration samples the MDA for this analytical method 
is dependent on the detector background Both methods are also 
dependent on detector efficiency, chemical recovery and volume or 
weight of sample analyzed The chemical recovery represents the 
percentage of standard tracer that was recoverable through the sample 
preparation process The result uncertainty is calculated by 
propagation of the uncertainties due to counting statistics of the 
sample and of the preparation blank The uncertainties are stated at 
the two sigma level 

Sicmificant F i ~ ~ r e 6  

The results and uncertainties are reported in pCi/1 or pCi/g as 
follows : 

SamDle Raw Result ReDorted SamDle Result and Uncertai ntv 

<1 0 
1 0 to 9 . 9  
10 0 to 9 9  9 
100 0 to 999 9 
1000 to 9999 

nearest thousandth digit (0.001) 
nearest hundredth digit (0.01) 
nearest tenth digit (0 1) 
nearest 1 's  digit (whole number) 
nearest 10's digit 



, 

I 

iILL ROCKY FLATS. INC. 
* W T S  ENVIRONMENTAL TECHNOLOGY SITE 

P - -2x 464 
' ~ J E N ,  COLORADO 80402 

GENERAL LABORATORY 
BUILDING 881 -I 

RAI~IOCHEMI STRY I SOTOP I CS REPORT SDG NUMBER 96L2181 DATE 08- 07- 96 

The sample isotopic activities and uncertainties are reported in the 
llIsotopic Analysis Resultsll section of the report. The result 
uncertainty in pCi/L or pCi/g is designated as the value and 
represents the uncertainty at the 2 sigma level The letter llDfl 
prefix indicates a field duplicate sample (a sample which is taken in 
duplicate while in the field) This differs from a laboratory 
duplicate which i s  a sample analyzed in duplicate 

The associated QA/QC results foy the CSL controls analyzed in each 
respective batch number are reported in the '!Quality Assurance/Quality 
Control Data" section of the report The IIAnalysis Date" refers to 
the date the analysis was completed 

Definition of Data Qualifiers 

There are no data qualifier symbols defined for Radiochemistry A l l  
qualified data are explained in the narrative section of this report 
Qualified results may be flagged with followed by an explanation 

Exceptions or Deviations to Base Methods 

Depending upon the sample matrix and if there are solids or 
particulates present, deviations from procedure L-6235 or L-6266 may 
be required. These deviations are detailed in a procedure filed with 
the raw data. 

Narrative for 96L2181 

Nine concrete/paint samples were delivered to the lab for the analysis 
of plutonium, americium and uranium. The concrete/paint samples were 
tared and weighed out to obtain a net weight of each sample This net 
weight is reported with the isotopic results 

Samples were ground with a mortar and pestle to obtain a 
representative sample aliquot One half gram was taken from one 
section of the sample jar, the sample ]ar was shaken and another half 



KAISER~HILL ROW FLATS, INC. 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
P 0 BOX 464 GENERAL LABORATORY 0 GOLDEN, COLORADO 80402 BUILDING 881 

RADIOCHEMISTRY ISOTOP ICs REPORT SDG NUMBER 96L2181 DATE: 08-07-96 

gram was taken out for a total of one gram for each sample 

The samples were spiked and then dissolved using the microwave oven 
according to procedure L-6290. Vessel #S sample B-35 ruptured the 
relief d i s k  and some of the sample was lost. This ruptured disk AND 
sample loss accounts for the lower yield on this samples results 

The analysis for each sample was run according to procedure L-6235 
The samples were very difficult to run due to the amount of paint 
combined with concrete Uranium samples ran well with the exception 
of B-35 which was noted above. The plutonium samples also ran well 
with only the low yield for sample B-35 The americium samples were 
more difficult to run due to the nature of the matrix The only yield 
problem was again with B-35 

MDAs are higher than normal due to the small sample aliquot The 
nature of the matrix, being a difficult matrix to work with, was the 
reason for the one gram aliquot versus two grams 

No other problems occurred during the analysis 
acceptable If there are any questions feel free to call me at 7128 

All QA/QC was 

Chemist Approval Date 8/7[?k 
N K Harward 

Chemist Review 
O, K M. Hagglund 

a 



ISOTOPIC RESULTS 



I 

I General Lab, Building 881 LP ri ..‘i-JSr 96~2181 Report Date 8l7196 
Sample Date: 07/24/96 

J 

RADICCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMETRY 

0788 f 0 060 (MDA 0 036) 
0 677 f 0 115 fMDA 0 047) 

I I I 8-35 ‘0 795 f 0 126 (MDA 0 047) 18096-067 I 
‘DUPLICATE PASSES AT 3 SIGMA 

77 5 



General Lab, Building 881 Lab Number. 96L2181 Report Date 8/7/96 I 
Sample Date 07/24/96 

I RADIOCHEMISTRY REPOR r 
ISOTOPIC ANALYSIS RESULTS BY ALPHA S k -  ;tunllETRY 

SAMPLE ID 
BACKGROUND 1 
BACKGROUND 2 

8-4 
B-5 
8-28 
8-29 
8-30 

NET SAMPLE WEIGHT (grams) 
129 9 
164 2 
46 1 
24 

37 8 
60 8 
65 1 - -- 

8-32 I 1174 
R-35 28 2 

a 
3 YO 



I 

Lab Number 96L2181 : <@-.:e 8/7/90 General Lab, Building 881 I 
.. 

I 'ete 37/24/96 c -  

I RADIOCHEMISTRYREPORT 
ISOTOPIC ANALYSIS RESULTS BY ALHPA SPECTROSCOPY 

6ATCH # DATE ID NUMBER ISOTOPE OBSERVED VALUE STANDARD VALUE 

I 

lSO96-067 8/7/96 CSL 610796 U-238 1 0 5 i 0 5  9 8 i 0 5  
lSO96-067 8/7/96 CSL 610796 U-233/234 1 0 2 f 0 5  1 0 1 i 0 5  
19096-067 8/5/96 CSL 650165 PU-239/240 J 2 00 f 0 12 2 04 f 0 04 
18096-067 8/6/96 CSL 610720 AM-241 I I 91 f 0 12 2 02 f 0 02 

Quality AssurancelQuality Control Data 

6ATCH I DATE 

18096-067 I 8/7/96 
18096-067 8/7/96 
18096-067 8/5/96 
18096-067 8/6/96 

ID NUMBER ISOTOPE ACTIVITY UNITS 

U96-525-067 U-238 0 014 f 0 010 P W  
U96-525-067 U-2331234 0 021 f 0 009 PC@I 

PU96-525-067 PU-2391240 0 002 f 0 005 pcl/g 
AM96-525-067 AM-241 0 011 f 0 004 DCda 



ISOTOPIC DATA SHEETS 
AND 

SPECTRA 



Isotopic Analysis by Alpha Spectrometry 
' Rocky Flat8 Technologies Site, Analytical Lab8 B l d g .  881 

Wedneeday, August 0 7 ,  1996 

Sample ID: 

Batch ID 
Acquisition Start 
Analysis Date 
Procedure 
Device 
Analysis Method 
Spectrum File 

096-flf-067 96L2181 BKGl 889 Type : Unknown 

August 06, 1996 14 01 20 
August 07, 1996 08 55 17 
ER Uranium samples 

ROI Analysis 
78356196 OXS LiveTime 43,200 00 

U96-067 

ALP-TWO 01 01 

Calibrations 
Energy = -1 023E+01 +2 437E+OO * Chn Coeff of Correlatian -0 999 
Calibration Date July 10, 1996 14 52 36 S t d  CSL# 604127 EXP 6/97 
Shape not Calibrated 
Efficiency P 2 807E-01 f 4 9313-03 
calibration Date July 11, 1996 14 11 56 S t d  CSL# 604127 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 596 f 0 020 
0 167 f 0 005 

Original Sample Amount 1 000 i 0 000 gdry 
AllquOt Amount 1 015 +, 0 000 gdry 

ROI DATA 

ROI ID 
# 
1 U232 
2 U234 

ROI ID 
U232 
U234 
U235 
U238 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (keV) (keW 
U232 5083 0 5379 0 5319 1 28 3 
U233 4633 2 4800 5 4768 4 3 3  
U235 4333 0 4475 4 4405 3 2 4  
U238 4082 5 4244 4 4198 1 12 5 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 
1,211 0 f 35 0 7 00 1 682 f 0 049 Tracer 

6 3 0 5 7 9  0 00 0 088 f 0 011 Unknown 
3 0 2 1 7  0 00 4 17E-03 f 2 41E-03 Unknown 
6 9 0 i 0 4  1 00 0 096 f 0 012 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM PROB ACTIVITY MDA 

U232 U232 1 000 4 464 f 0 00E+00 0 056 
U234 U233 1 000 0 232 f 0 030 0 010 
U235 U235 1 000 0 011 f 6 393-03 0 010 
U238 U238 1 000 0 254 f 0 032 0 028 

(pCi/gdryl (pC11 

Activity reported as of August 06, 1996 14 01 20 

- 
ANALYSIS REVIEWED BY Ak&kAM=J 

APPROVED BY 

Page 1 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologies Site, Analytical Labs Bldg. 881 

Mond8y, August 12, 1996 

File(6) 78356196 OXS Date 06-Aug-96 14 01 20 LT 43,200 00 RT 43,200 73 
U96-515-067 96L2181 BRGl 889 

74 

65 

56 

46 - 
I 
I 

I 
I 
I 

t 

i 
I 

37 * 

I 

I 

28 -r 
I 
I 

I 

I 

i 
l9 j 

9 

Energy (keV) 



I 
Isotopic Analysis by Alpha Spectrometry 

Roaky F l a t s  Tachnologram S i t e ,  A n a l y t i c a l  L a m  B l d g .  8 8 1  
Wednerday, AUgu8t 0 7 ,  1996 

Sample I D :  

Batch ID 
AcquisitLon Start 
Analysis Date 
Procedure 
Device 
Analysis Method 
Spectrum File 

096-516-067 96342181 BKG2 889 Type : Unknown 

U96-067 
August 06, 1996 14 01 22 
August 07, 1996 09 00 06 
ER Uranium samples 
ALP-Two 01 02 
ROI Analysis 
78356549 OXS LiveTime 43,200 00 

Calibrations 
Energy = -1 203E+00 +2 366E+OO * Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 14 24 24 Std CSL# 604128 EXP 6/97 
Shape not Calibrated 
Efficiency = 2 7633-03 f 4 841E-03 
Calibration Date July 11, 1996 14 38 54 Std CSL# 604128 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 638 f 0 021 
0 176 f 0 005 

Original Sample Amount 1 000 f 0 000 gdry 
A1 i quo t Amount 1 020 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keW (keV) 
1 U232 U232 5091 5 5359 1 5309 6 55 7 
2 U234 U233 4644 5 4807 1 4737 2 2 7  
3 U235 
4 U238 

ROI ID 
U232 
U234 
U235 
U238 

U235 
U238 

4324 4 4465 9 4394 1 2 4  
4045 8 4225 9 4183 6 2 8  

ROI ANUYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 
1,277 0 f 35 9 5 00 1 774 f 0 050 Tracer 

106 0 f 10 3 0 00 0 147 f 0 014 Unknown 

6 7 0 k 8 3  1 00 0 093 f 0 012 Unknown 
2 0 2 2 0  1 0 0  2 783-03 f 2 783-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM. PROB ACTIVITY MDA 
(pC1) 

U232 U232 1 000 4 439 f 0 00E+00 0 047 
U234 U233 1 000 0 368 f 0 037 9 60E-03 
U235 U235 1 000 6 95E-03 f 6 953-03 0 026 
U238 U238 1 000 0 233 f 0 030 0 026 

( pCi / gdry 1 

Activity reported as of August 06, 1996 14 01 22 

ANALYSIS REVIEWED BY 

APPROVED BY P k L )  

Page 1 



I s o t o p i c  Analysis by Alpha Spectrometry 
R o c k y  Flat8 Technologies Site, Analytical Labs Bldg. 881 

Monday, AUgu8t 12, 1996 

, 

- i l e ( 6 )  78356549 OXS Date 06-Aug-96 14 01  22 LT 4 3 , 2 0 0  00 RT 4 3 , 2 0 0  8 0  
D(6)  U96-516-067 96L2181 BKG2 8 8 9  
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Tochnolog~es Site, Analytical Lab. Bldg. 881 

Wednesday, August 07, 1996 

096-518-067 96L2181 8-4 889 Type : Unknown S a :  n- 
Bat;-, 3 U96-067 
Ac-:’ s L AO? Start August 06, 1996 14 01 26 
A n d ,  c 1s rate August 07, 1996 09 06 24 
Proceddi e ER Uranium samples 
Device ALP-TWO 01 05 
Analysis Method ROI Analysis 
Spect cum File 78356704 OXS LiveTime 43,200 00 

Calibrations 
Energy = 1494E+01 +2 349E+OO Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 14 54 04 Std CSL# 604131 EXP 6/97 
Shape not Calibrated 
Efficiency 6 2 8443-01 f 4 9933-03 
Calibration Date July 11, 1996 14 43 39 Std CSL# 604131 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 581 f 0 020 
0 165 f 0 005 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 018 f 0 000 gdry 

ROI DATA 

ROI ID 
# 
1 U232 
2 U234 

ROI ID 
U232 
U234 
U235 
U238 

ASSOCIATED EXTENTS PK EN FWHM 

U232 5108 2 5380 7 5322 6 35 8 
U233 4602 6 4826 2 4777 8 16 2 
U235 4310 3 4463 6 4385 6 2 3  
U238 4066 3 4256 6 4195 3 6 3  

NUCLIDE START END (keW (keV 1 

ROI ANALYS IS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
1,197 0 f 34 6 1 00 1 663 f 0 048 Tracer 
296 0 f 17 2 0 00 0 411 f 0 024 Unknown 

262 0 f 16 2 0 00 0 364 f 0 022 Unknown 
8 0 + 2 8  0 00 0 011 f 3 933-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM PROB ACTIVITY MDA 

U232 U232 1 000 4 450 f 0 00E+00 0 028 
U234 U233 1 000 1 100 +, 0 071 0 010 
U235 U235 1 000 0 030 f 0 011 0 010 
U238 U238 1 000 0 974 f 0 066 0 010 

Activity reported as of August 06, 1996 14 01 26 

(pCi /gdry) (pC1) 

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 



- I C  Analysis by Alpha Spectrometry 
a t 8  Technologaes Site, Analytical Labs B l d g .  881 

Monday, August 12, 1996 
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Isotopic x a l y s i s  by Alpha Spectrometry 
Rocky Flats T :hnologtsli Sit., Analytic81 Labs Bldg. 8 0 1  

Wednmsday, August 0 7 ,  1996 

lampla TD: U96-5l7-U67 96L2181 8-5 889 Type : Unknown 

Acquisition Start August b G ,  1 9 9 6  14 0 1  2 4  
Analysis Date Auguqt C7, 1 9 9 6  0 9  03 06 
Procedure ER Uranium samples 

Analysis Method ROI Analysis 
Spectrum File 7 8 3 5 6 6 3 1  OXS LiveTime 4 3 , 2 0 0  00 

Calibrations 

Batch ID U 9 6 - 0 6 ;  

Device ALP-TWO 01 03 

Energy 1 873E+03 +2 307E+00 * Chn Coeff of Correlation -0 9 9 9  
Calibration Date July 10, 1 9 9 6  1 4  2 5  52 Std CSL# 604129  EXP 6 / 9 7  
Shape not Calibrated 
Efficiency = 2 6 2 3 3 - 0 1  f 4 6 0 2 3 - 0 3  
Calibration Date July 11, 1 9 9 6  14 4 0  28  Std CSL# 6 0 4 1 2 9  EXP 6 / 9 7  

Tracer Recovery 
Total Efficiency 

0 6 4 1  f 0 022 
0 1 6 8  f 0 005 

Original Sample Amount 1 000 f 0 000 gdry 
A1 iquo t Amount 1 013 f 0 000 gdry 

ROI DATA 

ROI ID 
# 
1 U232 
2 U234 

ROI ID 
U232 
U234 
U235 
U238 

ASSOCIATED EXTENTS 
NUCLIDE START END 
U232 5094 8 5363 1 
U233 4 5 6 9  6 4838 4 
U235 4306  1 4468 5 
U238 4 0 2 9  8 4235  9 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF 
1 , 2 1 8  0 f 3 5  1 8 00  
2 , 9 6 2  0 f 54 4 0 00 

9 5 0 f 9 8  1 00 
363 0 f 1 9  2 2 00 

PK EN FwfIM 

5313 2 4 1  1 
4764  1 6 0  3 
4 4 0 1  9 6 1  
4 1 8 9  7 1 5  0 

(keV) (kev) 

CPM 
1 692  f 0 0 4 9  
4 1 1 4  f 0 0 7 6  
0 1 3 2  f 0 014  
0 504  f 0 027  

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM PROB ACTIVITY 

U232 U232 1 000 4 4 6 9  f 0 00E+00 
U234 U233 1 000 1 0  8 6 9  f 0 372  
U235 U235 1 000 0 3 4 9  f 0 0 3 8  
U238 U238 1 000 1 332  f 0 080  

(pC4gdry) 

Activity reported as of August 0 6 ,  1 9 9 6  14 0 1  2 4  

AN&YSIS REVIEWED BY /91c 
APPROVED BY 

ROI TYPE 
Tracer 
Unknown 
Unknown 
Unknown 

MDA 
(pC1) 

0 0 5 9  
0 010  
0 027 
0 0 3 5  

Page 1 



Isotopic -LiaL*; rlpha Spectrometry 
Rocky Flats T Q C ~ O ~ L  - .Analytical Labe B l d g .  8 8 1  

M o t d ~  ut 12, 1996 
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Isotopic Analysis by 417 2 Spectrometry 
Rocky Flat6 Technologies Site, >-a%., *+=cl Lab8 Bldg. 881 

Wednesday, Au3ust 07 i336 

U96-520-067 96L2181 B-2Y 8.’ Type : Unknown 

Batch ID U96-067 
Acquisition Start August 06, 1996 14 01 30 
Analysis Date August 07, 1996 09 17 05 
Procedure ER Uranium samples 

Analysis Method ROI Analysis 
Spectrum File 78356838 OXS LiveTime 43,200 00 

Calibrations 

Device ALP-TWO 01 07 

Energy P 8 133E+00 +2 243E+OO Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 14 57 01 S t d  CSL# 604133 EXP 6/97 
Shape not Calibrated 
Efficiency = 2 8223-01 f 4 9533-03 
Calibration Date July 11, 1996 14 46 48 Std CSL# 604133 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 602 f 0 020 
0 170 +, 0 005 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 o f 9  .r 0 000 gdry 

ROI DATA 

ROI ID 
# 
1 U232 
2 U234 
3 U235 
4 U238 

ROI ID 
U232 
U234 
U235 
U238 

ROI ID 

U232 
U234 
U235 
U238 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (keV) (keV) 
U232 5120 5 5371 6 5310 4 25 3 
U233 4570 8 4917 5 4772 1 33 9 
U235 4318 1 4484 4 4395 3 5 6  
U238 3960 6 4234 2 4193 4 45 8 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 
1,230 0 f 35 1 1 00 1 708 f 0 049 Tracer 
1,327 0 f 36 4 0 00 1 843 f 0 051 Unknown 

7 0 0 k 8 4  0 00 0 097 f 0 012 Unknown 
3,690 0 f 60 7 0 00 5 125 f 0 084 Unknown 

NUCLIDE ANALYSIS RESULTS 

Assoc Nuc EMM PROB ACTIVITY MDA 

U232 1 000 4 447 f 0 00E+00 0 027 
U233 1 000 4 798 f 0 190 9 973-03 
U235 1 000 0 253 f 0 031 9 973-03 
U238 1 000 13 341 f 0 440 9 973-03 

(pCi/gdry) (pC1) 

Activity reported as of August 06, 1996 14 01 30 

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 
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Isotopic Analysis by Alpha S p z -  . --?-try 
Rocky Plat6 Technologie6 Site, Analytic81 f, 3,Cy 881 

Monday, Auquet 11, 1996 
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Isotopic Analysis by Alpha Spectrornetq- 
Rocky Flat6 Technologies S i t e ,  Analytical Lab8 B l d g  Si1-  

Wednesday, August 07, 1996 

Un', &own Sample ID: U96-521-067 96L2181 B-29 889 Type 

Batch ID U96 - 06 7 
Acquisition Start August 06, 1996 14 01 32 
Analysis Date August 07, 1996 09 20 40 
Procedure. ER Uranium samples 

Analysis Method ROI Analysis 
Spectrum File  78356912 OXS LiveTime 43,200 00 

Calibrations 

Device ALP-TWO 01 08 

Energy = 2 330E+00 +2 307E+00 Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 14 58 29 Std CSL# 604134 EXP 6/97 
Shape not Calibrated. 
Efficiency = 2 7373-01 f 4.8373-03 
Calibration Date July 11, 1996 14.48 23 S t d  CSL# 604134 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 629 f 0 021 
0 172 f 0 005 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 013 2 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 U232 U232 5090 2 5363 1 5312 4 30 9 
2 U234 U233 4560 4 4030 4 4768 0 25 4 
3 U235 U235 4333 8 4456 9 4300 5 3 s  

# NUCLIDE STAIZT END (keV) (keV) 

3 5 3  

U238 3845 3 4242 8 4191 3 38 0 

ROI ANALYSIS RESULTS 

ROI ID NET COUNTS BKG/ INTERF CPM ROI TYPE 
U232 1,246 0 f 35 3 0 00 1 731 2 0 049 Tracer 
U234 606 0 f 24 6 0 00 0 842 f 0 034 Unknown 
U23f 3 1 0 f 5 6  0 00 0 043 f 7 733-03 Unknown 
U238 2,524 0 f 50 3 2 00 3 506 f 0 070 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM. PROB ACTIVITY MDA 

U232 U232 1 000 4 473 f 0 00E+00 9 843-03 
U234 U233 1 000 2 176 0 108 9 843-03 
U235 U235 1 000 0 111 f 0 020 9 843-03 
U238 U238 1 000 9 062 f 0 314 0 034 

Activity reported as of August 06, 1996 14 01 32 

(pCi/gdry) (pel 1 

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 



Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologies Site, Analytical Labs Bldg. 881 

Mondayr August 1 2 ,  1996 

Flle(6)  78356912 OXS Date 06-Aug-96 14 01  32 LT 4 3 , 2 0 0  00 RT 4 3 , 2 0 0  6 9  
ID(6) U96-521-067 96L2181 B-29 8 8 9  
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologias Szta, Analytrcal Labs Bldg. 881 

Wednesday, August 07, 1996 

Sample ID: U96-522-067 96L2181 B-30 889 Type : Unknown 

Acquisition Start- August 06, 1996 14 01 34 
Analysis Date August 07, 1996 09 23 07 
Procedure ER Uranium samples 
Device ALP-Two.02 01 
Analysis Method ROI Analysis 
Spectrum File 78357031 OXS LiveTime 43,200 00 

Calibrations 

Batch ID U96-067 

Energy = 2 265E+01 +2 190E+00 * Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 14 28 48 Std CSL# 604135 EXP 6/97 
Shape not Calibrated 
Efficiency P 2 7823-01 f 4 8753-03 
Calibration Date July 11, 1996 14 13 33 Std CSL# 604135 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 617 f 0 021 
0 172 ,+ 0 005 

Original Sample Amount 1 000 i 0 000 gdry 
AllquOt Amount 1 016 f 0 000 gdry 

ROI ID 
# 

1 U232 
2 U234 
3 U235 0 4 U238 

ROI ID 
U232 
U234 
U235 
U238 

ROI ID 

U232 
U234 
U235 
U238 

ROI DATA 

ASSOCIATED EXTENTS PX EN FWHM 
NUCLIDE START END (keW (keV) 
U232 5153 6 5366 4 5319 6 27 7 
U233 4650 4 4822 1 4776 5 21 1 
U235 4333 8 4475 4 4404 3 2 2  
U238 4074 5 4256 6 4202 8 29 2 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 
1,242 0 2 35 4 4 00 1 725 f 0 049 Tracer 

423 0 f 20 6 0 00 0 588 f 0 029 Unknown 
2 3 0 f 4 8  0 00 0 032 f 6 663-03 Unknown 

1,701 0 f 41 3 2 00 2 363 f 0 057 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC MJC EMM PROB ACTIVITY MDA 
(pCi./gdry) (pCi) 

U232 1 000 4 459 f 0 003+00 0 044 
U233 1 000 1 519 f 0 086 9 873-03 
U235 1 000 0 083 f 0 017 9 873-03 
U238 1 000 6 107 f 0 228 0 034 

Activity reported as of August 06, 1996 14 01 34 

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologies Site, Analytical Labs Bldg 881 

Monday, August 12, 1996 

File(6) 78359252 OXS Date 06-Aug-96 15 04 19 LT 43,200 00 RT 43,200 64 , 
ID(6) AM96-520-067 96L2181 B-28 889 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologiea Site, Analytical Lab. Bldg. 881 

Wednerday, Augu6t 07, 1996 

U96-523-067 96L2181 8-32 889 Type : Unknown 

Batch ID U96-067 
Acquisition Start August 06, 1996 14 01 36 

Procedure. ER Uranium samples 
Device ALP-Two 02 02 
Analysis Method: ROI Analysis 
Spectrum File 78357225 OXS LiveTime 43,200 00 

Calibrations. 

I Analysis Date August 07, 1996 09 25 04 

Energy = 7 384E+OO +2 197E+00 Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 14-30 17 Std: CSL# 604136 EXP 6/97 
Shape not Calibrated 
Efficiency D 2 7983-01 f 4 9063-03 
Calibration Date July 11, 1996 14 15 09 Std CSL# 604136 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 579 f 0 020 
0 162 f 0 005 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 026 -+ 0 000 gdry 

ROI DATA 

ROI ID 
# 
1 U232 
2 U234 
3 U235 
U238 

ROI ID 
U232 
U234 
U235 
U238 

ROI ID 

U232 
U234 
U235 
U238 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (keW (keV) 
U232 5162 5 5361 8 5313 9 27 5 
U233 4659 0 4817 5 4773 3 3 2  
U235 4333 8 4475 4 4404 2 2 2  
U238 4092 5 4256 6 4199 8 17 2 

ROI ANALYSIS RESULTS 

NET COUNTS BKG / INTERF CPM ROI TYPE 
1,172 0 f 34 2 0 00 1 628 f 0 048 Tracer 

127 0 f 11 4 1 00 0 176 & 0 016 Unknown 
5 O f 2 2  0 00 6 943-03 f 3 llE-03 Unknown 

195 0 f 14 0 0 00 0 271 f 0 019 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC Nuc EMM PROB ACTIVITY MDA 
(pCi /gdry) ( p C 1 )  

U232 1 000 4 415 f 0 00E+00 0 010 
U233 1 000 0 478 f 0 045 0 028 
U235 1 000 0 019 f 8 443-03 0 010 
U238 1 000 0 735 f 0 057 0 010 

Activity reported as of August 06, 1996 14 01 36 

ANALYSIS REVIEWED BY 

1 APPROVED BY 

J 



Isotopic Analysis by Alpha Spectrometry 
Rocky Flatta TeChnOlOgi~6 S i t e ,  A n a l y t i c a l  Labe Bldg. 8 8 1  

Monday, AUgu8t 12, 1996 

File(6) 78357225 OXS Date 06-Aug-96 14 01 36 LT 43,200 00 RT 43,201 45 
ID(6) U96-523-067 96L2181 B-32 889 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologa.6 Site, Analytical Labs Bldg. 881 

Wednosday, August 07, 1996 

Sample ID: 

Batch ID 
Acquisition Start 
Analysis Date 
Procedure 
Device 
Analysis Method 
Spectrum File 

D96-524-067 96L2181 B-32 8893) Type DUpli C a  t e 

U96-067 
August 06, 1996 14 01 38 
August 07, 1996 09 26 34 
ER Uranium samples 

ROI Analysis 
78357314 OXS LiveTime 43,200 00 

ALP-TWO 02 03 

Calibrations 
Energy P 2 053E+01 +2 190E+00 Chn Coef f  of Correlation -0 999 
Calibration Date July 10, 1996 14 31 44 Std CSL# 604137 EXP 6/97 
Shape not Calibrated 
Efficiency = 2 7583-01 f 4 8333-03 
Calibration Date July 11, 1996 14 16 42 Std CSL# 604137 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 578 f 0 020 
0 159 f 0 005 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 016 f 0 000 gdry 

ROI ID 
# 
1 U232 
2 U234 
3 U235 

ROI ID 
U232 
U234 
U235 
U238 

ROI ID 

U232 
U234 
U235 
U238 

i 

ROI DATA 

ASSOCIATED EXTENTS PK EN FWWM 

U232 5166 8 5383 9 5317 4 24 8 
U233 4650 4 4817 7 4772 1 6 3  
U235 4333 8 4475 4 4404 3 4 4  
U238 4074 5 4256 6 4200 6 11 7 

NUCLIDE START END (keW (keV) 

ROI ANALYSIS RESULTS 

NET COUNTS BXG/IhTERF CPM ROI TYPE 
1,154 0 f 34 1 3 00 1 603 f 0 047 Tracer 

150 0 f 12 2 0 00 0 208 f 0 017 Unknown 
9 O f 3 0  0 00 0 013 f 4 17E-03 Unknown 

204 0 f 14 4 2 00 0 283 f 0 020 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC Nuc EMM PROB ACTIVITY MDA 

U232 
U233 
U235 
U238 

(pCi/gdry) (pC1) 
1.000 4 458 f 0 00E+00 0 042 
1 000 0 579 * 0 050 0 011 
1 000 0 035 f 0 012 0 011 

0 0 3 6  1 000 0 788 f 0 060 

Activity reported as of August 06, 1996 14 01 38 

ANALYSIS REVIEWED BY 

I 
APPROVED BY 

Page 1 
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Isotopic Analysis by Alpha Spectrometry 
Rocky F l a t s  Technologim S i t e ,  Analytical  Labs Bldg 8 8 1  

Monday, August 12, 1 9 9 6  
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flatrp Technologies S i t e ,  An8lytical Lab. Bldg. 881 

Wednesday, August 07, 1996 

S w b  9 TD. U96-519-067 96L2181 B-35 889 Type : Unknown 

Batck ID U96-067 
e 

Acquisition Start August 06 , 1996 14 
Analy- B Date August 07, 1996 09 
Proceddre ER Uranium samples 
Devic 1 ALP-TWO 01 06 
Analysis Method ROI Analysis 
Spectrurr, File 78356777 OXS 

Calibrations- 
Energy = 3 138E+OI +2 340E+00 * Chn 
Calibration Date July 10, 1996 14 55 
Shape not Calibrated 
Efficiency = 2 804E-01 f 4 9193-03 
Calibration Date July 11, 1996 14 45 

Tracer Recovery 
Total Efficiency 

0 129 f 0 008 
0 036 f 0 002 

01 28 
09 06 

LiveTime 43,200 00 

Coeff of Correlation -0 999 
33 Std CSL# 604132 EXP 6/97 

14 Std CSL# 604132 EXP 6/97 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 026 f 0 000 gdry 

ROI ID 
# 
1 U232 
2 U234 
3 U235 
4 U238 

ROI ID 
U232 
U234 
U235 
U238 

ROI ID 

U232 
U234 
U235 
U238 

ROI DATA 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (kev) (keV) 
U232 5131 7 5404 3 5317 7 21 8 
U233 4694 2 4861 5 4770 2 4 1  
U235 4333 8 4498 8 4416 8 2 3  
U238 4089 3 4256 6 4201 5 2 9  

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 
261 0 f 16 2 0 00 0 363 f 0 022 Tracer 
4 7 0 f 6 9  0 00 0 065 f 9 523-03 Unknown 
o o i 2 0  2 00 0 00E+00 f 2 783-03 Unknown 

4 0 0 k 6 3  0 00 0 056 f 8 783-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

Assoc Nuc EMM PROB ACTIVITY KDA 

U232 1 000 4 417 f 0 00E+00 0 047 
U233 1 000 0 795 0 126 0 047 
U235 1 000 0 00E+00 f 0 034 0 161 
U238 1 000 0 677 f 0 115 0 047 

(pCi/gdry) (pC1) 

Activity reported as of August 06, 1996 14 01 28 

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 
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p i c  Analysis by Alpha Spectrometry 
i a t s  Technologies Szte, Analytical Lab. B l d g .  881 

Monday, August 12, 1996 

43,200 75 - Daze 06-Aug-96 14 01 28 LT 43,200 00 RT 
-- -,zi8i 13-35 889 
- 

' t  

Energy (keV) 



Sample I D :  

Batch ID 

I ii 3 t CL -1lysis by Alpha Spectrometry 
Rocky ?i ,-- ,rlogree S i t e ,  Analytical  Lab8 Bldg. 8 8 1  

adneeday, AUgu6t 07, 1 9 9 6  

r 7  - . 17 REAGENT BLANK 

r.? 'f- 7 

Type : Blank 

Acquisition Start A1 SU- J6, 1996 14 01 39 
Analysis Date AJSTL 0 7 ,  1996 09 27 44 
Procedure EA Urzrium samples 
Device ALP-TWO 02 04 
Analysis Method ROI Anslysis 
Spectrum File 78357407 oxs LiveTime 43,200 00 

Calibrations 
Energy = 3 105E+00 +2 197E+00 * Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 14 33 15 S t d  CSL# 604138 EXP 6/97 
Shape not Calibrated 
Efficiency = 2 790E-01 f 4 8933-03 
Calibration Date July 11, 1996 14 18 16 Std CSL# 604138 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 633 ? 0 021 
0 177 f 0 005 

Original Sample Amount 1000 f 0 000 gdry 
Aliquot Amount 1 000 f 0 000 gdry 

ROI ID 
# 
1 U232 
2 U234 
3 U235 
4 U238 

ROI ID 
U232 
U234 
U235 
U238 

ROI ID 

U232 
U234 
U235 
U23 8 

ROI DATA 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (keV) (keV) 
U232 5175 7 5383 8 5322 7 22 0 
U233 4694 2 4861 5 4777 7 4 4  
U235 4333 8 4475 4 4404 2 1 1  
U238 3960 6 4256 6 4107 6 2 2  

ROI ANALYS IS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 

6 0 f 2 4  0 00 8 333-03 f 3 40E-03 Unknown 
o o * o o  0 00 0 00E+00 f 0 00E+00 Unknown 

1,278 0 f 35 8 1 00 1 775 f 0 050 Tracer 

4 0 f 2 8  2 00 5 563-03 f 3 933-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

Assoc Nuc EMM PROB ACTIVITY MDA 

U232 1 000 4 530 f 0 00E+00 0 026 
U233 1 000 0 021 f 8 70E-03 9 593-03 
U235 1 000 0 00E+00 f 0 00E+00 9 593-03 
U238 1 000 0 014 f 0 010 0 033 

(pCi/gdry) (PCl) 

Activity reported as of August 06, 1996 14 01 39 

7 

ANALYSIS REVIEWED BY 

APPROVED BY .cnc+LJ--J 
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Isotopic Ana-: y Alpha Spectrometry 
Rocky F l a t s  Technc” - 3 ,  Aqalytical Labe Bldg. 8 8 1  

Monc - Just 1 2 1  1 9 9 6  

F l l e ( 6 )  78357407  OXS Date 0 6 - A t -  I 0 1  39  LT 4 3 , 2 0 0  00 RT 4 3 , 2 0 1  6 4  
ID(6)  U96-525-067  REAGENT BLANK 
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Isotopic Analysis 's  
Rocky Flat6 Technologiss 7~ 

Wednesday, 3, 

Samplo ID: 096-535-068 CONTROL :C 

pctrometry 
-1 Labe B l d g .  881 
3 6  

Type : LabCn trl Samp 

Batch ID U96-068 
Acquisition Start August 06, 1996 19 49 -: 
Analysis Date August 07, 1996 10 28 -t 
Procedure ER Uranium samples 
Device ALP-TWO 03 05 
Analysis Method: ROI Analysis 
Spectrum Pile. 78262847 oxs LiveTime 43,200 00 

Calibrations 
Energy I 3 555E+00 +2 197E+00 * chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 14 46 35 
Shape not Calibrated 
Efficiency = 2 4963-01 f 4 3793-03 
Calibration Date July 11, 1996 14 32 23 

S t d  CSL# 604147 EXP 6/97 

Std CSL# 604147 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 425 f 0 017 
0 106 f 0 004 

Original Sample Amount 1 000 +- 0 000 ml 
Aliquot Amount 1 000 * 0 000 ml 

ROI ID 
# 
1 U232 
2 U234 
3 U235 
4 U238 

ROI ID 
U232 
U234 
U235 
U238 

ROI ID 

U232 
U234 
U235 
U238 

ROI DATA 

ASSOCIATED EXTENTS 
NUCLIDE START END 
U232 5131 7 5427 7 
U233 4705 2 4806 5 
U235 4333 8 4475 4 
U238 4127 6 4212 7 

ROI ANALYSIS RESULTS 

PK EN FWHM 

5323 4 24 8 
4778 4 15 9 
4393 9 2 5  
4200 5 21 7 

(keV) (keV) 

NET COUNTS BKG/ INTERF CPM ROI TYPE 
768 0 +- 27 7 1 00 1 067 +- 0 039 Tracer 
776 0 f 27 9 0 00 1 078 f 0 039 Unknown 
4 0 0 f 6 3  0 00 0 056 f 8 783-03 Unknown 
805 0 f 28 4 0 00 1 118 f 0 039 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC Nuc EMM PROB ACTIVITY MDA 
(dpm/ml) (dpm) 

U232 1 000 10 056 f 0 00E+00 0 096 
U233 1 000 10 161 f 0.518 0 035 
U235 1 000 0 524 f 0 085 0 035 
U238 1 000 10 541 f 0 532 0 035 

Activity reported as of August 06, 1996 19 49 26 

ANALYSIS REVIEWED BY 
I 

APPROVED BY 

I 

Page 1 
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I L r n p t r -  Isotopic Analysis by Alpha S _  4 ...- I 
Rocky Plate  Technologioe S i t e ,  Analytical VD - i d g .  8 6 1  

Monday, August 12,  1946 

File(6) 78262847 OXS Date 06-Aug-96 19 49 26 LT 43,232 30 R?' 43,200 42 
I D ( 6 )  U96-535-068 CONTROL 1453 
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Isotopic Analysis by Alpha S p e c t r a  ..(. 
Rocky Flat8 Technologios Site, Analytical Labe Bic 

Monday, August 05, 1996 

PU96-515-067 96L2181 BKGl 889 Type 

PU96 - 0 6 7 
Acquisition Start August 02, 1996 21 32 22 
Analysis Date August 05, 1996 06 19 23 
Procedure ER PU SAMPLE 
Device ALP-om 01 01 
Analysis Method ROI Analysis 
Spectrum File 77955681 OXS LiveTime 4 3 , -  il 00 

Calibrations 
Energy P -3 531E+00 +2 197E+00 * Chn Coeff of Correlation -0 93.4 
Calibration Date July 10, 1996 11 58 58 Std CSL# 604127 EXP 6/97 
Shape not Calibrated 
Efficiency = 3 941E-01 2 6 892E-03 
Calibration Date July 11, 1996 11 52 08 Std CSL# 604127 EXP 6/97 

Tracer Recovery 
Total Efficiency 

o 780 2 o 039 
0 307 f 0 014 

Original Sample Amount 1 000 2 0 000 gdry 
Aliquot Amount 1 015 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (kev) (keV) 
1 Pu242trac Pu242 4590 0 4933 2 4903 0 9 0  
2 Pu239 Pu240 4973 3 5201 5 5146 9 3 0  

Pu238 5380 4 5530 1 5454 5 2 2  

ROI ANALYSIS RESULTS 

ROI ID 
Pu2 4 2 trac 
Pu239 
Pu2 3 8 

NET COUNTS BKG/INTERF CPM ROI TYPE 
456 0 f 21 4 0 00 0 633 f 0 030 Tracer 
2 4 0 k 4 9  0 00 0 033 f 6 80E-03 Unknown 
3 0 f 2 2  1 00 4 17E-03 * 3 llE-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM PROB ACTIVITY MDA 

Pu2 4 2 t rac Pu2 4 2 
Pu2 3 9 Pu240 
Pu2 3 8 Pu2 3 8 

1 000 
(pCi /gdry) (pC1) 

0 914 f 0 00E+00 5 51E-03 
1 000 0 048 0 010 5 51E-03 
1 000 6 02E-03 f 4 493-03 0 015 

Activity reported as of August 02, 1996 21 32 22 

ANALYSIS REVIEWED BY n 
APPROVED BY 

I' 

, Page 1 



Isotopic Analysis by Alpha Spectrometry 
Rocky Flat.  Technologie6 S i t e ,  Analytical  Lab. Bldg. 8 8 1  

Monday, August 12, 1996 

F i l e ( 6 )  77955681 OXS Date 02-Aug-96 21 32 22 LT 43,200 00 RT - 4  i J  
ID(6) PU96-515-067 96L2181 BKGl 889 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologies S i t e ,  Analytical Lab8 Bldg. 881 

Yonday, August OS, 1996 

S s m p h  ID: 

Batch ID 
Acquisition Start 
Analysis Date. 
Procedure 
Device 
Analysis Method 
Spectrum File 

PU96-516-067 96L2181 BKG 2 889 Type: Unknown 

PU96 - 06 7 
August 02, 1996 21 32 25 
August 05, 1996 06 19 51 
ER PU SAMPLE 
ALP-ONE 01 02 
ROI Analysis 
77955920 OXS LiveTime 43.200 00 

Calibrataons- 
Energy = 7 6553+00 +2 3323+00 Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 11 59-34 Std CSL# 604128 EXP 6/97 
Shape not Calibrated 
Efficiency = 3 8253-01 f 6 6813-03 
Calibration Date July 11, 1996 12 02 46 Std CSL# 604126 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 590 ,+ 0 034 
0 226 f 0 012 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 020 f 0 000 gdry 

ROI ID 
# 
1 Pu242trac 
2 Pu239 
3 Pu238 

ROI ID 
Pu242 trac 
Pu2 3 9 
Pu2 3 8 

ROI DATA 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (keV) (keW 
PU242 4590 0 4933 2 4904 1 17 3 
Pu240 4973 3 5201 5 5088 3 2 3  
Pu2 3 8 5380 4 5530 1 5454 4 1 2  

ROI ANALYSIS RESULTS 

NET COUNTS BKG / INTERF CPM ROI TYPE 

6 0 f 2 4  0 00 8 333-03 f 3 40E-03 Unknown 
335 0 * 18 4 1 00 0 465 f 0 025 Tracer 

o o * o o  0 00 0 00E+00 f 0 00E+00 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM PROB ACTIVITY MDA 

Pu24 2 t rac Pu242 1 000 0 909 f 0 00E+00 0 020 
Pu239 Pu2 4 0 1 000 0 016 f 6 71E-03 7 50E-03 
Pu2 3 8 Pu2 3 8 1 000 0 00E+00 f 0 00E+00 7 50E-03 

( P C i  / g d W  (PCi) 

Activity reported as of August 02, 1996 21 32 25 

ANALYSIS REVIEWED BY /3cad 
APPROVED BY 

' a  
I Page 1 



Isotopic Analysis by Alpha Spectrometry 
Rocky P l a t s  Technologies S i t e ,  Analytical Labs Bldg 881 

Monday, Augurt 12, 1996 

File(6) 77955920 OXS Date 02-Aug-96 21 32 25 LT 43,200 00 RT 43,200 95 
I D ( 6 )  PU96-516-067 96L2181 BRG 2 889 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologies Site, Analytical Labs Bldg. 881 

Monday, August Of, 1996 

Sample ID: PU96-518-067 96L2181 B-4 889 Typ. : Unknown 

Acquisition Start August 02, 1996 21 32 30 
Analysis Date August 05, 1996 06 20 27 
Procedure ER PU SAMPLE 
Device ALP-ONE 01 04 
Analysis Method ROI Analysis 
Spectrum File 77956178 OXS LiveTime 43,200 00 

Calibrations 

Batch ID PU96 - 06 7 

Energy = -2 037E+00 +2 315E+00 * Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 00 46 Std CSL# 604130 EXP 6/97 
Shape not Calibrated 
Efficiency = 3 0343-01 f 6 6973-03 
Calibration Date July 11, 1996 12 03 59 Std CSL# 604130 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 863 f 0 042 
0 331 f 0 015 

Original Sample Amount 1 000 0 000 gdry 
Aliquot Amount 1 018 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keV) 
1 Pu242trac Pu2 4 2 4590 0 4933 2 4898 9 10 2 
2 Pu239 Pu24 0 4973 3 5201 5 5139 7 11 6 
3 Pu238 Pu2 3 8 5380 4 5530 1 5454 6 2 3  

ROI ANALYSIS RESULTS 

ROI ID 
Pu242trac 
Pu23 9 
Pu2 3 8 

NET COUNTS BKG/INTERF CPM ROI TYPE 
491 0 f 22 2 1 00 0 682 0 031 Tracer 
4 5 0 2 6 9  1 00 0 063 f 9 523-03 'unknown 
1 O f 1 7  1 00 1393-03 f 2 41E-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM PROB ACTIVITY MDA 
( pCi /gdry) (pC1) 

Pu24 2 trac Pu242 1 000 0 912 f 0 00E+00 0 014 
Pu2 3 9 Pu240 1 000 0 084 0 013 0 014 
Pu238 Pu238 1 000 1863-03 f 3 22E-03 0 014 

Activity reported as of August 02, 1996 21 32 30 

ANALYSIS REVIEKED BY 

APPROVED BY 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologiar Site, Analytical Labr Bldg. 881 

Monday, August 12, 1996 

r'lle(6) 77956178 OXS Date 02-Aug-96 21 32 30 LT 43,200 00 RT 43,200 88 
ID(6) PU96-518-067 96L2381 B-4 889 '0 67 
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Isotopic  Analysis by Alpha Spectrometry 
Rocky Flats Technologran Site, Analytical Lab6 Bldg. 881 

Monday, August 05, 1996 

SUd& PU96-517-067 96L2181 B-5 889 Type : Unknown 

A - ~ A L .  x d n  Start August 02, 1996 21 32 28 
iLlzsl: SL; Date August 05, 1996 06 20 08 
Pr ec-ie  ER PU SAMPLE 
Lev 1 L. ALP-ONE 01 03 
An&,l:;is - Method ROI Analysis 
Specti am File 77956007 OXS LiveTime 43,200 00 

Calibrations 

3.s CI ?> PU96-067 

Energy = 1 452E+01 +2 235E+OO * Chn Coeff of Correlation -0 999 
Calibration Date. July 10, 1996 12 00 10 Std CSL# 604129 EXP 6/97 
Shape not Calibrated 
Efficiency P 3 7563-01 f 6 f66E-03 
Calibration Date July 11, 1996 12 03 23 Std CSL# 604129 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 788 2 0 040 
0 296 f 0 014 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 013 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 Pu242trac Pu242 4590 0 4933 2 4902 7 13 1 
2 Pu239 Pu240 4973 3 5201 5 5140 6 6 9  

# NUCLIDE START END (keW (keW 

3 Pu238 

ROI ID 
Pu242 trac 
Pu2 3 9 
Pu2 3 8 

Pu2 3 8 5380 4 5530 1 5454 8 2 2  

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
439 0 f 21 0 0 00 0 610 f 0 029 Tracer 
5 8 0 f 7 7  1 00 0 081 f 0 011 Unknown 
4 0 f 2 4  1 00 5 56E-03 f 3 40E-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc NUC EMM PROB ACTIVITY MDA 

Pu2 42 trac Pu2 4 2 
Pu2 3 9 Pu240 
Pu2 3 8 Pu2 3 8 

1 000 
(pCi/gdry) (pC1) 

0 916 f 0 00E+00 5 723-03 
1 000 0 121 f 0 017 0 016 
1 000 8 343-03 f 5 12E-03 0 016 

Activity reported as of August 02, 1996 21 32 28 

I '  

4 ,  

I 

ANALYSIS REVIEWED BY 

APPROVED BY A 
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?2ic Analysis by Alpha Spectrometry 
F i a t s  Technologies S i t e ,  An8lytic.l  L8bm Bldg. 8 8 1  

Monday, August 12, 1996 

Date 02-Aug-96 21 32 28 LT 43,200 00 RT 43,200 90 
-6L2181 B-5 8 8 9  

I 

Energy (kev) 

???43 



Xsota,--.- . : i y s i s  by Alpha Spectrometry 
Rocky Plate .3 r~g i .s  Sit., Analytical Labe Bldg. 881 

{onday, August 0 5 ,  1996 

S8mple ID: PU95 2,fS 067 96L2181 B-28 889 Type : Unknown 

Batch ID D '36 CC7 
Acquisition Start AU:l 3% 02, 1996 21 32 34 
Analysis Date August G5, 1996 06 21 14 
Procedure EW P3 SAMPLE 
Device ALP-ONE 01 06 
Analysis Method ROI Analysis 
Spcctrum File 77956331 OXS LiveTime 43,200 00 

Cal ibrat ions 
Energy P 7 800E+00 +2 3653+00 Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 01 57 Std CSL# 604132 EXP 6/97 
Shape not Calibrated 
Efficiency = 3 7493-01 f 6 5553-03 
Calibration Date July 11, 1996 12 05 13 Std CSL# 604132 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 942 f 0 044 
0 353 f 0 015 

Original Sample Amount 1 000  * 0 000 gdry 
AllquOt Amount 1 019 & 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keW 
1 Pu242trac -242 4590 0 4933 2 4904 4 23 1 
2 Pu239 Pu240 4973 3 5201 5 5157 5 4 9  
3 Pu238 Pu2 3 8 5380 4 5530 1 5455 5 3 5  

I ROI ANALYSIS RESULTS 

ROI ID 
Pu24 2 t rac 
Pu2 3 9 
Pu2 3 8 

NET COUNTS BKG/INTERF CPM ROI TYPE 
524 0 f 22 9 1 00 0 728 f 0 032 Tracer 
3 2 0 i 5 7  0 00 0 044 f 7 863-03 Unknown 
8 0 * 3 2  1 00 0 011 f 4 393-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM PROB ACTIVITY MDA 
(pCi/gdry) (pC1) 

Pu242trac Pu242 1 000 0 911 f 0 00E+00 0 013 
Pu23 9 Pu2 4 0 1 000 0 056 f 0 010 4 793-03 
Pu2 3 8 Pu238 1 000 0 014 & 5 533-03 0 013 

Activity reported as of August 02, 1996 21 32 34 

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 
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Isocopic &a - I Alpha Spectrometry 
Rocky Flats Teck -, Analytical Lab6 Bldg. 881 

i a t  12, 1996 

F l l e ( 6 )  7 7 9 5 6 3 3 1  OXS Date 0 2 - ,  2 34 LT 4 3 , 2 0 0  00 RT 4 3 , 2 0 1  07 
ID(6) PU36-520-067 96L2181 B-2@ p- 
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Isotopic Analysis by (- I Spectrometry 
Rocky Flat6 Technologiee S i t e  , oal Lab0 Bldg 881 

Monday, Augus, I I ~ 3 9 6  

Sample SD: PU96-521-067 96L2181 8-2 3 Type Unknown 

Acquisition Start August 02, 1996 21 32 36 
Analysis Date August 05, 1996 06 21 23 

Analysis Method ROI Analysis 
Spectrum File 77956395 OXS LiveTime 43,200 00 

Calibrations 

Batch ID PU96 - 067 ‘e 
I Procedure ER PU SAMPLE 

Device ALP-ONE 01 07 

I Energy = 1 898E+Ol +2 205E+00 * Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 02 33 Std CSL# 604133 EXP 6/97 
Shape not Calibrated 

Calibration Date July 11, 1996 12 05 50 Std CSL# 604133 EXP 6/97 
I Efficiency * 3 9063-01 f 6 8333-03 

Tracer Recovery 
Total Efficiency 

0 889 0 042 
0 347 f 0 015 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 013 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 Pu242trac Pu242 4590 0 4933 2 4871 6 22 8 
2 Pu239 Pu240 4973 3 5201 5 5087 7 3 3  
3 Pu238 Pu2 3 8 5380 4 5530 1 5455 9 3 3  

I # NUCLIDE START END (keW (keV) 

ROI ANALYSIS RESULTS 

ROI ID 
Pu2 4 2 trac 
Pu239 
Pu2 3 8 

NET COUNTS BKG/ INTERF CPM ROI TYPE 
515 0 f 22 7 1 00 0 715 f 0 032 Tracer 

9 0 2 3 9  3 00 0 013 f 5 381-03 Unknown 
1 O f 1 7  1 0 0  1393-03 f 2 41E-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM PROB ACTIVITY MDA 

I Pu2 4 2 t r a c Pu2 4 2 
Pu2 3 9 Pu240 
Pu2 3 8 Pu2 3 8 

1 000 
(pCi/gdry) (PC1) 

0 916 f 0 00E+00 0 013 
1 000 0 016 6 93E-03 0 019 
1 000 1 783-03 f 3 08E-03 0 013 

I Activity reported as of August 02, 1996 21 32 36 

ANALYSIS REVIEWED BY ~ - k e  
APPROVED BY 

Page 1 
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Isotopic Analysir by A l p h a  ~ I;: c r y  
Rocky Flats Technologies S - t e ,  Analyti - .g. a81 

Yonday, h g u e t  12, 1 4 ~ s  

File(6) 77956395 OXS Date 02-Aug-96 21 32 36 LT 10 RT 43,200 92 
PU96-521-067 96L2181 B-29 889 
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Isotopic Analysis by Alpha Spec%:- 
Rocky Flats Technologies Site, Analytical Laks .' 

Monday, AuguBt 05, 1996 

Sampl. ID: PU96-522-067 96L2181 8-30 889 m e  - 
Batch ID PU96 - 06 7 
Acquisition Start August 02, 1996 21 32 38 
Analysis Date August 05, 1996 06 21 53 
Procedure ER PU SAMPLE 

Analysis Method ROI Analysis 
Spectrum File 77956456 OXS LiveTime 43 200 00 

Device ALP-ONE 01 08 

Calibrations 
Energy = -9 600E-01 +2 227E+OO Chn Coeff of Correlation -0 339 
Calibration Date July 10, 1996 12 03 09 Std CSL# 604134 EX? 6/97 
Shape not Calibrated 

Calibration Date July 11, 1996 12 06 27 Std CSL# 604134 EXP 6/97 
EffiCLmcy = 3 808E-01 f 6 7063-03 

Tracer Recovery 
Total  Efficiency 

0 763 f 0 039 
0 291 f 0 014 

Original Sample Amount 1 000 f 0 000 gdry 
A1 q u o  t Amount 1 016 f 0 000 gdry 

ROI DATA 

ROI ID AS SOC I ATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keW (keW 
1 Pu242trac Pu242 4590 0 4933 2 4901 7 16 0 
2 Pu239 Pu2 4 0 4973 3 5201 5 5086 6 2 2  
3 Pu238 Pu2 3 8 5380 4 5530 1 5454 1 2 2  

ROI ID 
Pu242trac 
Pu2 3 9 
Pu2 3 8 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 

3 0 * 3 0  3 00 4 17E-03 f 4 17E-03 Unknown 
0 0 2 2 4  3 00 0 00E+00 f 3 40E-03 Unknown 

431 0 f 20 8 1 00 0 599 f 0 029 Tracer 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM PROB ACTIVITY MDA 

Pu242 t rac 
Pu2 3 9 

Pu2 4 2 
Pu2 4 0 

1 000 
( p C 1  /gdry) (pC1) 

0 913 + 0 00E+00 0 016 
1 000 6 363-03 6 373-03 0 023 

Pu2 3 8 Pu2 3 8 1 000 0 00E+00 f 5 19E-03 0 023 

Activity reported as of August 02, 1996 21 32 38 

ANALYSIS REVIEWED BY 

APPROVED BY &b 

' a  Page 1 



I s o t o p i c  A n a l y s i s  by Alpha Spectzornetry 
Rocky Plats Technologiee SLte, Analytical Labs Bldg. 881 

Monday, Augu8t 12, 1996 
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I Samplo ID: 

I s o t o p i c  A n a l y s i s  by Alpha Spectrometry 
Rocky Flat6 Tochnologie6 Sit., Analytical Lab6 Bldg. 881 

Monday, Augu6t 05, 1996 

Batch ID 
Acquisition Start 
Analysis Date 
Procedure 
Device 
Analysis Mcthod 
Spectrum File. 

PU96-523-067 96L2181 8-32 889 Type Unknown 

PU96-067 
August 02, 1996 21 32 41 
August 05, 1996 06 22 17 
ER PU SAMPLE 
ALP-ONE 02 01 
ROI Analysis 
77956510 OXS LiveTime 43,200 00 

Calibrations 
Energy = 1 071E+01 +2 251E+00 Chn Coeff of Correlation -0 999 

Shape not Calibrated 
Efficiency I 3 830E-01 f 6 6893-03 
Calibration Date July 11, 1996 11 52 45 Std CSL# 604135 EXP 6/97 

Calibration Date July 10, 1996 12 03 46 Std- CSMt 604135 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 799 f 0 040 
0 306 2 0 014 

Original Sample Amount 1 000 2 0 000 gdry 
Aliquot Amount 1 026 2 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keV) 
1 Pu242trac Pu242 4590 0 4933 2 4901 6 15 3 
2 Pu239 Pu24 0 4973 3 5201 5 5086.2 2 3  
3 Pu238 

ROI ID 
Pu242 t rac 
Pu2 3 9 
Pu2 3 8 

Pu2 3 8 5380 4 5530 1 5455 3 

ROI ANALYSIS RESULTS 

2 3  

NET COUNTS BKG/ INTERF CPM ROI TYPE 

7 0 2 3 6  3 00 9 72E-03 f 5 01E-03 Unknown 
454 0 f 21 3 0 00 0 631 f 0 030 Tracer 

3 0 2 2 2  1 00 4 17E-03 2 3 llE-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM PROB ACTIVITY MDA 

Pu242 t rac Pu2 4 2 1 000 0 904 f 0 00E+00 5 533-03 
(pCi/gdry) (pC1) I 

Pu2 3 9 Pu240 
Pu2 3 8 Pu238 

1 000 0 014 f 7 21E-03 0 022 
1 000 5 983-03 f 4 463-03 0 015 

Activity reported as of August 02, 1996 21 32 41 

ANALYSIS REVIEWED BY 

APPROVED BY 
I 

? ? ? SO  I 

I 
I ?age 1 



Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologies Site, Analytical Lab. Bldg. 881 

Monday, Augunt 1 2 ,  1996 

File(6) 77956510 OXS Date 02-Aug-96 21 32 41 LT 43,200 00 RT 43,201 72 
PU96-523-067 96L2181 B-32 889 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flatu Technologies Site, Analytical Lab8 Bldg. 881 

Monday, August OS, 1996 

Sample ID: PTJ96-524-067 96L2181 8-3231) 889 Type: Unknown 

Acquisition Start August 02, 1996 21 32 42 
Analysis Date August 05, 1996 06 22 37 
Procedure ER PU SAMPLE 
Device ALP-ONE 02 02 
Analysis Method ROI Analysis 
Spectrum File 77956612 OXS LiveTime 43,200 00 

Batch ID PU9 6 - 0 6 7 

Calibrations. 
Energy = 1 558E+01 +2 392E+OO * Chn Coeff of Correlation -0 999 

Shape not Calibrated 

Calibration Date July 11, 1996 11 53 21 Std CSL# 604136 EXP 6/97 

I Calibration Date July 10, 1996 12 05 29 Std CSL# 604136 EXP 6/97 

, Efficiency E 3 903E-01 f 6 8213-03 

Tracer Recovery 
Total Efficiency 

0 819 f 0 040 
0 320 f 0 015 

Original Sample Amount 1 000 f 0 000 gdry 
AllquOt Amount 1 016 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keW (keV) 
1 Pu242trac Pu2 4 2 4590 0 4933 2 4901 9 18 9 
2 Pu239 Pu2 4 0 4973 3 5201 5 5086 1 3 0  
3 Pu238 Pu2 3 8 5380 4 5530 1 5485 5 3 0  

ROI ID 
Pu242 t rac 
Pu2 3 9 
Pu2 3 8 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 

7 0 5 3 0  1 00 9 723-03 f 4 17E-03 Unknown 
2 1 0 f 4 8  1 00 0 029 f 6 663-03 Unknown 

474 0 f 21 8 0 00 0 658 f 0 030 Tracer 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM PROB ACTIVITY MDA 

Pu242trac Pu242 1 000 0 913 f 0 00E+00 5 30E-03 
Pu239 Pu2 4 0 1 000 0 013 f 5 81E-03 0 014 
Pu238 Pu238 1 000 0 040 f 9 423-03 0 014 

(pCi/gdry) (pC1) 

I Activity reported as of August 02, 1996 21 32 42 

ANALYSIS REVIEWED BY 

APPROVED BY 

i 

I 
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Isotopic! Analysis by Alpha Spectrometry 
Rocky Flats Technologies Sit., Analytical Labr Bldg 881 

Monday, Augurt 12, 1996 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flat6 Tochnologiea Site, Analytical Lab. Bldg. 881 

Monday, August 05, 1996 

PU96-f19-067 96L2181 B-35 889 Type : Unknown 

*=I2 - -.*. * -  PU96 - 0 6 7 
+:on Start August 02, 1996 21 32 32 

A 1s Qate August OS, 1996 06 20 58 
I *  e ER PU SAMPLE p--- 

Eo.- = ALP-ONE 01 05 
a a l y n : s  Method ROI Analysis 
Spectrum F i l e  77956272 OXS LiveTime 43,200 00 

Calibrations 

I 

Energy = 1234E+00 +2 235E+OO * Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 01 22 Std CSL# 604131 EXP 6/97 
Shape not Calibrated 
Efficiency = 3 9433-01 f 6 8993-03 
Calibration Date July 11, 1996 12 04 36 Std CSL# 604131 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 198 f 0 019 
0 078 f 0 007 

Original Sample Amount 1 000 k 0 000 gdry 
Aliquot Amount 1 026 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keV) 
1 Pu242trac Pu242 4590 0 4933 2 4902 7 6 4  
2 Pu239 Pu24 0 4973 3 5201 5 5088 2 2 2  
3 Pu238 Pu2 3 8 5380 4 5530 1 5454 8 1 1  

ROI ID 
Pu2 42 trac 
Pu2 3 9 
Pu238 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 
116 0 f 10 8 0 00 0 161 f 0 015 Tracer 

6 0 f 2 4  0 00 8 333-03 f 3 40E-03 Unknown 
2 0 * 1 4  0 00 2 783-03 f 1 963-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM PROB ACTIVITY MDA 

Pu242trac Pu242 1 000 0 905 k 0 00E+00 0 022 
Pu23 9 Pu2 4 0 1 000 0 047 f 0 020 0 022 
Pu2 3 8 Pu2 3 8 1 000 0 016 f 0 011 0 022 

(pCi/gdry) (PCi) 

Activity reported as of August 02, 1996 21 32 32 

8 - 
ANALYSIS REVIEWED BY A> rc +bd€d 
APPROVED BY 

Page 1 



opic Analysis by Alpha Spectrometry 
, Slate Technologiee Site, Analytical Labe Bldg. 881 

Monday, August 12, 1996 

Flle(6: 77qq6272 - 5 Date 02-Aug-96 21 32 32 LT 43,200 00 RT 43,200 66 
ID(6) PU96-519-C; 96L2181 B-35 889 
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Sample  ID: ‘0 

1 ~ 0 , s  
Rocky 

1 

->si8 by Alpha Spectrometry 
=I-gies Site, Analytic81 Lab8 Bldg. 881 
Ionday, August 05, 1996 

167 RgAOENT BLANK Type : Blank 

Batch ID Pr - 
Acquisition Start L2-. 17, 1996 21 33 04 
Analysis Date P v r; ‘‘5. 1996 06 23 04 
Procedure ER AWPLE 
Device. AL,- ‘3L 02 03 
Analysis Method EO‘ mal ys is 
Spectrum File 77925563 OXS LiveTime 43,200 00 

Calibrations 
Energy = 8 423E+OO +2 400E+00 Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 06 05 Std CSL# 604137 EXP 6/97 
Shape not Calibrated 
Efficiency = 3 712E-01 f 6 4863-03 
Calibration Date July 11, 1996 11 53 57 Std CSL# 604137 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 957 f 0 045 
0 355 f 0 015 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 000 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keV) 
1 Pu242trac Pu242 4590 0 4933 2 4898 2 24 0 
2 Pu239 Pu240 4973 3 5201 5 5085 5 2 4  
3 Pu238 Pu238 5380 4 5530 1 5455 1 2 4  

ROI ANALYSIS RESULTS 

ROI ID NET COUNTS BKG / INTERF CPM ROI TYPE 
Pu242trac 527 0 f 23 0 0 00 0 732 f 0 032 Tracer 
Pu2 3 9 1 0 * 3 0  4 00 1393-03 f 4 17E-03 Unknown 
Pu238 4 0 f 2 0  0 00 5 563-03 f 2 783-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM PROB ACTIVITY MDA 

Pu242trac Pu242 
Pu239 Pu240 

(pC1 /gdry) (PCi) 
1 000 0 928 f 0 00E+00 4 7 6 3 - 0 3  
1 000 1763-03 f 5 283-03 0 021 

Pu2 3 8 Pu238 1 000 7 04E-03 f 3 533-03 4 763-03 

Activity reported as of August 02, 1996 21 33 04 

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 



Isotopic % ; . -f Alpha Spectrometry 
Rocky Flat6 Trc l  t t 4 ,  Analytic81 L&b8 Bldg. 881 

I ,  .,US~ 12, 1996 

File(6) 77956663 OXS Date 9 2 - r d 5  3 04 LT 4 3 , 2 0 0  00 RT 4 3 , 2 0 2  07 
ID(6) PU96-525-067 REAGENT BLFL'v: 
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Isotopic Analysis by 2pctrornatry 

Monday, Augrst 36 
Rocky Flat. Tochnologi~m Site c’S Lab6 Bldg. 881 

Srmplo ID: 3’096-526-067 CONTROL 1454 Type : Lab- tr 1 S amp 

Acquisition Start August 02, 1996 21 33 26 
Batch ID PU96 - 06 7 
Analysis Date. August 05, 1996 06 23 24 
Procedure ER PU SAMPLE 
Device ALP-ONE 02 04 
Analysis Method ROI Analysis 
Spectrum File 77956770 OXS LiveTime 43,200 00 

Calibrations- 
Energy P 1265E+01 +2 365E+OO * Chn Coeff of Correlation -0 999 
calibration Date July 10, 1996 12 08 36 Std CSL# 604138 EXP 6/97 
Shape not Calibrated 
Efficiency P 3 8533-03 .f 6 73fE-03 
Calibration Date: July 11, 1996 11 54 34 Std CSL# 604138 EXP 6/97 

Tracer Recovery 
Total Efficiency- 

0 961 f 0 044 
0 370 f 0 016 

Original Sample Amount. 1 000 f 0 000 ml 
Aliquot Amount 1 000 f 0 000 ml 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keV) 
1 Pu242trac Pu242 4590 0 4933 2 4902 0 20 7 
2 Pu239 Pu24 0 4973 3 5201 5 5157.5 17 5 
3 Pu238 Pu2 3 8 5380 4 5530 1 5455 5 2 4  

ROI ANALYSIS RESULTS 

ROI ID NET COUNTS BKGjINTERF CPM ROI TYPE 
Pu24 2 trac 549 0 f 23 4 0 00 0 763 f 0 033 Tracer 
Pu239 533 0 f 23 1 0 00 0 740 f 0 032 Unknown 
Pu2 3 8 1 0 f 1 0  0 00 1393-03 f 1393-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM PROB ACTIVITY MDA 
(dpm/ml) (dpm) 

Pu242trac Pu242 1 000 2 060 f 0 00E+00 0 010 
Pu2 3 9 pU240 1 000 2 000 f 0 122 0 010 
-238 -238 1 000 3 75E-03 f 3 76E-03 0 010 

Activity reported as of August 02, 1996 21 33 06 

ANALYSIS REVIEWED BY 

APPROVED BY. 

a 
, Page 1 



Isotopic Analysis by Alp?Aa e ' Wtry 
Rocky Flat. Technologies Site, Analy-J- 1 3Idg. 8 8 1  

Monday, August 12,  - 19, 
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Isotopic Analxsis by Alpha Spectrozisz-y 
Rocky Flatu TeChnOlOg%a6 Sit., Analytical Labs B12,- -' . ,  

Wednesday, August 07, 1 9 9 6  

Samplo ID: AX96-515-067 96L2181 BKGl 889  Type : - 23wn 

Batch ID AM96 -067  
Acquisition Start August 0 6 ,  1996  1 5  04 0 5  
Analysis Date- August 0 7 ,  1 9 9 6  0 9  32 4 1  
Procedure ER AM SAMPLES 
Device ALP-ONE 01 0 1  
Analysis Method ROI Analysis 
Spectrum File 78358653  OXS LiveTime 4 3 , 2 0 0  00 

Calibrations 
Energy = -3 531E+Q0 +2 1976+00  Chn Coeff of Correlation -0 9 3 9  
Calibration Date July 10, 1 9 9 6  11 58 58  Std CSL# 604127  EXP 6 / 9 7  
Shape not Calibrated. 
Efficiency = 3 941E-01  f 6 0923-03 
Calibration Date July 11, 1996 1 1 . 5 2  0 8  Std CSL# 604127  EXP 6 / 9 7  

Tracer Recovery 
Total Efficiency 

0 824  f 0 0 4 1  
0 3 2 5  f 0 015  

Original Sample Amount 1 000 i 0 000 gdry 
AllquOt Amount 1 015 f 0 OD0  gdry 

ROI DATA 
I 

ROI ID ASSOCIATED EXTENTS PK EN F"M 
# NUCLIDE START END (keV) (keV) 
1 Cm244 em244 5648 7 5848 4 5803 9 35  7 
2 am241 Am241 5362  2 5545 8 5454 5 2 2  

ROI ANALYSIS RESULTS 

ROI ID 
Cm244 
am2 4 1 

NET COUNTS BKG/ INTERF CPM ROI TYPE 

1 O f 1 7  1 00 1 3 9 3 - 0 3  f 2 41E-03 Unknown 
4 6 2  0 f 2 1  5 1 00 0 642  f 0 030  Tracer 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM PROB ACTIVITY MDA 
(pC1) 

m 4 4  Cm244 1 000 0 877 f 0 00E+00 0 014  
am2 4 1 Am241 1 000 1 90E-03 f 3 2 9 3 - 0 3  0 014  

( pC 1 / gdry ) 

Activity reported as of August 0 6 ,  1 9 9 6  1 5  04 0 5  

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 



Isotopic Analysis by Alpha Ypcctrometry 
Rocky Plats Tachnologiaa Site, Analytical Labs Bldg. 881 

Yond8y, August 12, 1996 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flat# TeChnOlOgi.6 S i t e ,  Analytical L8b8 Bldg. 881 

We&a8&yl AUgu8t 07, 1996 

Sample ID: 

Batch ID 
Acquisition Start 
Analysis Date 
Procedure 
Device. 
Analysis Method 
Spectrum File 

hM96-516-067 96L2181 BKG2 889 Type : Unknown 

August 0 6 ,  1996 1 5  04 09 
August 0 7 ,  1996 09 33  4 5  
ER AM SAMPLES 
ALP-oNE.01 02 
ROI Analysis 
78358919 OXS LiveTime 4 3 , 2 0 0  00 

AM96 - 06 7 

Calibrations 
Energy P 7 6553+00 +2 3323+00  Chn Coeff of Correlation -0 999 
Calibration Date J u l y  10, 1996 11 5 9  34 Std. CSL# 604128  EXP. 6/97 
Shape not Calibrated 
Efficiency = 3 8 2 5 3 - 0 1  f 6 6833-03 
Calibration Date July 11, 1996 1 2  02 4 6  Std CSL# 604128  EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 840  f 0 042  
0 3 2 1  f 0 015 

Original Sample Amount 1 000 f 0 000 gdry 
AllquOt Amount 1 020 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FwzlM 
# NUCLIDE START END (keW (keV) 
1 Cm244 cm244 5636 5 5848 4 5 8 0 1  8 2 8  7 
2 am241 Am241 5352 9 5555  1 5452 0 2 3  

ROI ANALYSIS RESULTS 

ROI ID 
Cm244 
am241 

NET COUNTS BKG/ INTERF CPM ROI TYPE 

9 0 * 3 0  0 00 0 013 f 4 17E-03 Unknown 
4 5 7  0 f 2 1  4 0 00 0 635  f 0 030 Tracer 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM PROB ACTIVITY MDA 

m 4 4  Cm244 1 000 0 872 f 0 00E+00 5 2 7 3 - 0 3  
am2 4 1 Am241 1 000 0 017 f 5 783-03  5 2 7 3 - 0 3  

(pci /gdry) (pC1) 

Activity reported as of August 0 6 ,  1996 1 5  04 09 

ANALYSIS REVIEWED BY 

APPROVED BY 

l a  I 
Page 1 , 

” “ C G Z  



Isotopic Analysis by Alpha Spectrometry 
Rocky Flat. T@chnologiee Sit., An8lytiC.l Lab. Bldg. 881 

Monday, August 12, 1996 

File(6) 78358919 OX$ Date 06-Aug-96 15 04 09 LT 43,200 00 RT 43,200 84 
ID(6) AM96-516-067 96L2181 BKG2 889 ‘0 67 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Plate Technologies Site, Analytical Lab8 Bldg. 881 

Wednesday, Augu8t 07, 1996 

Sample ID: 0 
I Batch ID. 

Acquisition Start 
Analysis Date 
Procedure 
Device 
Analysis Method 
Spectrum File 

, 

AM96-518-067 96L2181 B - 4  889 Type. Unknown 

August 06, 1996 15 04 14 
August 07, 1996 09 35 31 
ER AM SAMPLES 
ALP-O"E:Ol 04 
ROI Analysis 
78359128 OXS LiveTime 43,200 00 

AM96-067 

Calibrations 
Energy D -2 037E+00 +2 315E+00 Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 00 46 Std CSL# 604130 EXP 6/97 
Shape not Calibrated 
Efficiency - 3 8343-01 f 6 6973-03 
Calibration Date July 11, 1996 12 03 59 Std CSL# 604130 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 679 f 0 037 
0 260 5 0 014 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 018 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keW (keV) 
1 h244 Cm244 5626 6 5848 4 5794 9 30 9 
2 am241 Am241 5362 2 5555 1 5480 0 3 5  

I ROI ID 
011244 
am2 4 1 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
370 0 f 19 2 0 00 0 514 f 0 027 Tracer 
2 9 O f 5 6  1 00 0 040 f 7 733-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM PROB ACTIVITY MDA 
(pCi/gdry) (PCi) 

h 2 4 4  cm244 1 000 0 874 ?: 0 00E+00 6 51E-03 
am241 Am241 1 000 0 069 f 0 014 0 018 

, 
Activity reported as of August 06, 1996 15 04 14 

ANALYSIS REVIEWED BY - 
APPROVED BY 

X C 6 4  
Page 1 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flat6 Technologiee S i t e ,  Analytical  Labe Bldg. 8 8 1  

Monday, August 12, 1 9 9 6  
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologies S i t e ,  Analytical Lab8 Bldg. 881 

Wednerrday, Auguot 07, 1996 

. rsy_ r- -De AM96-527-067 96L2181 B-5 889 Type : Unknown 

Acqi-=LLion Start August 06, 1996 15 04 12 
fkialysss Date August 07, 1996 09 34 38 
Proct clure ER AM SAMPLES 
Davi r*e ALP-ONE 01 03 
Analysis Method ROI Analysis 
Spectrum File 78359057 OXS LiveTime 43,200 00 

Calibrations 

I Bz%cr ID AM96- 067 

Energy I 14523+01 +2 2353+00 Chn Coeff o f  Correlation -0 999 
Calibration Date July 10, 1996 12 00 10 Std CSL# 604129 EXP 6/97 
Shape not Calibrated 
Efficiency = 3 7563-01 f 6 5663-03 
Calibration Date July 11, 1996 12 03 23 Std CSL# 604129 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 223 f 0 021 
0 084 f 0 008 

Original Sample Amount 1 0 0 0  f 0 000 gdry 
Al iquot  Amount 1 013 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keW (keV) 
1 h 2 4 4  Cm2 4 4 5677 4 5848 4 5799 0 7 6  
2 am241 Am241 5344 3 5563 7 5454 0 2 2  

ROI ID 
Cm244 
am241 

ROI ANALYSIS RESULTS 

NET COUNTS BKG / INTERF CPM ROI TYPE 
119 0 f 11 0 1 00 0 165 f 0 015 Tracer 
1 5 0 + 4 1  1 00 0 021 5 73E-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM PROB ACTIVITY 

Cm244 cm244 
am241 Am241 

1 000 
(pci/gdry) 

0 878 f 0 00E+00 
1 000 0 111 f 0 032 

Activity reported as of August 06, 1996 15 04 12 

ANALYSIS REVIEWED BY- 

APPROVED BY. 

MDA 
(pC1) 
0 055 
0 055 

Page 1 



- sic Analysis by Alpha Spectrometry 
- h t #  Technologhe Site, Analytical Lab. Bldg. 881 

Monday, August 12, 1996 

I 
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IlS,:* %lysis by Alpha Spectrometry 
Rocky r. 1lOlOgi88 Site, Analytical Labr Bldg. 881 

daQ8sday, August 07, 1996 

J-567 96L2181 B-28 889 Type . ,  U Unknown 

Batch ID J r  - 067 
Acquisition Start Ar &ct. 36, 1996 15 04 19 
Analysis Date Ad>Gi- 37, 1996 09 37 24 
Procedure EP Par" SAMPLES 
Device ALP-3NF 01 06 
Analysis Method RCI Zaialysis 
Spectrum File 78359252 OXS LiveTime 43,200 00 

Calibrations 
Energy = 7 800E+00 +2 365E+OO * Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 01 57 Std CSL# 604132 EXP 6/97 
Shape not Calibrated 
Efficiency = 3 7493-01 f 6 5553-03 
Calibration Date Ju ly  11, 1996 12 05 13 Std CSL# 604132 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 306 f 0 025 
0 115 f 0 009 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 019 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS P K E N  FWHM 
# NUCLIDE START END (keV) (keV) 

I 1 Cm244 Cm2 4 4 5666 3 5848 4 5789 1 8 3  
2 am241 Am241 5362 2 5545 8 5453 2 2 4  

ROI ID 
Cm2 4 4 
am2 4 1 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 

6 0 i 2 8  1 00 8 33E-03 f 3 933-03 Unknown 
163 0 f 12 8 0 00 0 226 i 0 018 Tracer 

NUCLIDE ANALYSIS RESULTS 

ROT ID ASSOC NUC EMM PROB ACTIVITY MDA 

-44 Cm2 4 4 1 000 0 874 f 0 00E+00 0 015 
am2 4 1 Am241 1 000 0 032 f 0 015 0 040 

(pCilgdry) (pC1) 

Activity reported as of August 06, 1996 15 04 19 

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologzes S i t e ,  Analytical Labs Bldg. 881 

Wednesday, August 07, 1996 

Sample ID: 

Batch ID 
Acquisition Start 
Analysis Date 
Procedure 
Device 
Analysis Method 
Spectrum File 

AM96-521-067 96L2181 8-29 889 Typ. : Unknown 

August 06, 1996 15 04 21 
August 07, 1996 09 38 20 
ER AM SAMPLES 
ALP-ONE 01 07 
ROI Analysis 
78359318 oxs LiveTime 43,200 00 

AM96-067 

Calibrations 
Energy = 1 898E+01 +2 205E+00 Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 02 33 Std CSL# 604133 EXP 6/97 
Shape not Calibrated 

Calibration Date July 11, 1996 12 05 SO Std CSL# 604133 EXP 6/97 
Efficiency P 3 906E-01 f 6 8333-03 

Tracer Recovery 
Total Efficiency 

0 484 f 0 031 
0 189 f 0 012 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 013 f 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keV) 
1 Cm244 Cm244 5596 2 5848 4 5738 1 3 7  
2 am241 Am241 5362 2 5554 6 5458 1 2 2  

ROI ID 
m 4 4  
am2 4 1 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 

7 0 f 3 0  100 9 723-03 f 4 17E-03 Unknown 
269 0 f 16 5 2 00 0 374 f 0 023 Tracer 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM PROB ACTIVITY MDA 

Cm244 Cm2 4 4 1 000 0 879 f 0 00E+00 0 031 
am2 4 1 Am241 1 000 0 023 f 9 90E-03 0 024 

(pCi/gdry) (pC1) I 

Activity reported as of August 06, 1996 15 04 21 

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 
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Isotopic Analysis by Alpha Spectrometry 
Rocky F l a t s  Technologies S i t . ,  Analytical Labs Bldg. 881 

Monday, AUgu8t 12, 1996 

i 

File(6) 78359318 OXS Date 06-Aug-96 15 04 21 LT 43,200 00 RT 43,200 63 
3 ( 6 )  AM96-521-067 96L2181 B-29 889 e 67 
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Isotopic Analysis by A l p h a  Spectrometry 
Rocky Flats Technologies Site, Arralytical Labs B l d g .  881 

Wednesday, A u g x t  07, 1996 

AM96-522-067 96L2181 8 - 3 0  889 Type : Unknown 

AM96-067 
aib =t*ian Start August 06, 1996 15 04 23 
. -c;:’~ Eate August 07, 1996 09 39 02 
3r or=* lure ER AM SAMPLES 
De 2 . 2  ALP-ONE 01 08 
Andlysis Method ROI Analysis 
Spuctrm File 78359417 OXS LiveTime 43,200 00 

Calibrations 
Energy = -9 600E-01 +2 227E+OO * Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 03 09 Std CSL# 604134 EXP 6/97 
Shape not Calibrated 

Calibration Date July 11, 1996 12 06 27 Std CSL# 604134 EXP 6/97 
Efficiency = 3 808E-01 f 6 7063-03 

Tracer Recovery 
Total Efficiency 

0 384 f 0 028 
0 146 f 0 010 

Original Sample Amount 1 000 2 0 000 gdry 
Aliquot Amount 1 016 f 0 000 gdry 

ROI DATA 

ROI ID 
# 
1 Cm244 
2 am241 

ROI ID 
Cm244 
am2 4 1 

ROI ID 

Cm244 
am2 4 1 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (kev) (kev) 
Cm2 4 4 5632 4 5857 3 5803 8 7 8  
Am241 5362 2 5545 8 5454 1 2 2  

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 

2 0 f 2 8  3 00 2 783-03 f 3 933-03 Unknown 
208 0 f 14 5 1 00 0 289 f 0 020 Tracer 

NUCLIDE ANALYSIS RESULTS 

Assoc Nuc EMM PROB ACTIVITY MDA 

Cm244 1 000 0 876 f 0 00E+00 
(pCi/gdry) (pC1) 

0 031 
0 046 Am241 1 000 8 423-03 f 0 012 

Activity reported as of August 06, 1996 15 04 23 

ANALYSIS REVIEWED BY 

APPROVED BY 

I 

R 5 7 2  
Page 1 
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pic Analysis by Alpha Spectrometry 
la te  Technologaes Site, Analytical Lab0 Bldg 881 

Monday, August 12, 1996 

Date 06-Aug-96 15 04 23 LT 4 3 , 2 0 0  00 RT 4 3 , 2 0 0  69 
'552181 B-30 889 
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ISCtL 5 -lysis by Alpha Spectrometry 
Rccky -6: ,,?ologieo Sit., Analytical Labs Bldg. 881  

i’edmsday, Augumt 0 7 ,  1996 

Batch ID 
Acquisition Start 
Analysis Date 
Procedure 
Device 
Analysis Method 
Spectrum File 

i~?55-52$-  167 96L2181 B-32 889 Type Unknown 

A W C  2 - 7  
At?ris- 3 ; ,  1996 15 04 25 
August 07,  1996 09 40 02 
ER u, SAMPLES 
ALP-QNE 02 01 
POI Analysis 
78359479 oxs LiveTime 43,200 00 

Calibrations 
Energy = 1 071E+01 +2 251E+00 Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 03 46 Std CSL# 604135 EXP 6/97 
Shape not Calibrated 
Efficiency P 3 830E-01 k 6 689E-03 
Calibration Date July 11, 1996 11 52 45 Std CSL# 604135 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 839 f 0 042 
0 321 f 0 015 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 026 f 0 000 gdry 

ROI DATA 

ROI ID AS SDC IATED EXTETJTS PK EN FWHM 
# NUCLIDE START END (keV) (keV) 
1 Cm244 cm244 5597 3 5848 4 5777 2 40 0 
2 am241 Am241 5353 2 5554 8 5453 1 2 3  

ROI ANALYSIS RESULTS 

ROI ID 
Cm244 
am2 4 1 

NET COUNTS BKG/ INTERF CPM ROI TYPE 

2 0 * 2 0  1 00 2 783-03 f 2 78E-03 Unknown 
457 0 f 21 4 0 00 0 635 f 0 030 Tracer 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc NUC EMM PROB ACTIVITY MDA 

Cm244 Cm244 1 000 0 867 f 0 00E+00 5 276-03 
am241 Am241 1 000 3 80E-03 f 3 80E-03 0 014 

(pCi/gdryl (pC1) 

Activity reported as of August 06, 1996 15 04 25 

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 
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Isotopic . 
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Flle(6) 78359479 OXS Date 0 5 - 2  e ID(:; 

59 

5 0  

I 

42 - 

I 
34  i 

, a :  
25 - 

AM96-!523-067 96L2181 B-32 

- Alpha Spectrometry 
Analytical Labs Bldg 8 8 1  

Q S t  12, 1996 

-14 25 LT 43,200 00 RT 43,200 68 

17 

8 

Energy (keV) 



Isotopic Analysis Ssectrometry 
R o c k y  Flat6 Technologies D -;a1 Lab6 Bldg. 8 8 1  

Wednesday, i. LL96 

Sunglo ID: 

Batch ID 
Acquisition Start 
Analysis Date 
Procedure 
Device 
Analysis Method 
Spectrum File 

AM96-524-067 96L2181 - Type : Duplicate 

AM96 - 067 
August 06 ,  1 9 9 6  1 5  0- 2 
August 0 7 ,  1996 09 4b i3 
ER AM SAMPLES 
ALP-ONE 02 02 
ROI Analysis 
78359552  OXS LiveTime 4 3 , 2 0 0  00 

Calibrations 
Energy = 1 558E+01 +2 392E+OO * Chn Coeff of Correlation -0 999  
Calibration Date July 10, 1 9 9 6  1 2  05 2 9  Std CSL# 604136  EXP 6 / 9 7  
Shape not Calibrated 
Efficiency t 3 903E-01  f 6 8 2 3 3 - 0 3  

I Calibration Date July 11, 1996  11 53 2 1  Std CSL# 604136  EXP 6 / 9 7  

Tracer Recovery 
Total Efficiency 

0 638  f 0 036  
0 2 4 9  f 0 013 

Original Sample Amount 1 000 f 0 000 gdry 
, Aliquot Amount 1 016 f 0 0 0 0  gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keV) 
1 Cm244 Cm244 5 5 9 1  1 5848 4 5798  8 2 6  1 
2 am241 Am241 5362 2 5545 8 5452 0 2 4  

ROI ID 
(3244 
am2 4 1 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 
354 0 f 1 8  9 1 00 0 492  f 0 026 Tracer 

4 0 f 2 4  1 0 0  5 563-03  f 3 40E-03  Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nclc EMM PROB ACTIVITY MDA 

Cm244 '31244 
am2 4 1 Am241 

1 000 
(pCi/gdry) (pC1) 

0 876 f 0 00E+00 0 018 
1 000 9 8 9 3 - 0 3  6 OBE-03 0 018 

Activity reported as of August 06,  1 9 9 6  1 5  04 26 

ANALYSIS REVIEWED BY 

APPROVED BY 

, Page 1 
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Isotopic Analysis by Alpha - * .to try 
Rocky F18to T@ChnOlogi86 Sit., Analytic- rdg 8 8 1  

Monday, August 12,  1936 

File(6) 78359552 OXS Date 06-Aug-96 15 04 26 LT Y 1 Or) RT 43,200 77 
ID(6) AM96-524-067 96L2181 B-32 889D 
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Isotopic Analysis by Alpha Spzc~r f,~ 

Rocky Flats Technologies Site8 Analytical L&t- 
WedneSday, August 0 7 ,  1996 

Sample ID: AM96-519-067 96L2181 B-35 889 ‘1lpe. 

Batch ID AM96-067 
Acquisition Start August 06, 1996 15 04 17 
Analysis Date August 07, 1996 09 36 19 
Procedure ER AM SAMPLES 
Device ALP-ONE 01 05 
Analysis Method ROI Analysis 
Spectrum File 78359179 OXS LiveTime 3 2 0  00 

Calibrations 
Energy = 12343+00 +2 235E+00 Chn 
Calibration Date July 10, 1996 12 01 
Shape not Calibrated 
Efficiency o 3 9433-01 f 6 8993-03 
Calibration Date July 11, 1996 12.04 

Coeff of Correlation -0 999 
22 S t d  CSL# 604131 EXP 6/97 

36 Std CSL# 604131 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 185 f 0 018 
0 073 f 0 007 

Original Sample Amount 1 000 f 0 000 gdry 
Aliquot Amount 1 026 0 000 gdry 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keV) 
1 Cm244 Cm2 4 4 5695 2 5848 4 5805 7 3 3  
2 am241 Am241 5362 2 5563 7 5463 7 2 2  

ROI ANALYSIS RESULTS 

ROI ID 
Cm244 
am2 4 1 

NET COWTS BKG/ INTERF CPM ROI TYPE 
104 0 f 10 2 0 00 0 144 f 0 014 Tracer 

3 0 f 1 7  0 00 4 17E-03 5 2 41E-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID Assoc Nuc EMM PROB ACTIVITY MDA 

Cm244 Cm244 1 000 0 868 f 0 00E+00 0 023 
am2 4 1 Am24 1 1 000  0 025 f 0 015 0 023 

Activity reported as of August 06, 1996 15 04 17 

(pCi/gdry) (PC1) 

ANALYSIS REVIEWED BY /+- 
APPROVED BY L U  

I 



Isotopic Analysis by Alpha Spectrometry 
Rocky Flats Technologiae S i t e ,  Analytical Labs Bldg. 881 

Monday, August 1 2 ,  1996 

I 

\ File(6) 78359179 OXS Date 06-Aug-96 15 04 17 LT 4 3 , 2 0 0  00 RT 3 J r  

ID(6) AM96-519-067 96L2181 E-35 889 '0 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flat6 Technologims Sit.# Analytical Lab8 Bldg. 881 

WOdneBday8 AUguEt 078 1996 

Samplm ID: a 
Batch ID 
Acquisition Start 
Analysis Date 
Procedure 
Device 
Analysis Method 
Spectrum File 

RbI96-525-067 REAGENT BLANX Type : Blank 

August 06, 1996 15 04 28 
August 07, 1996 09 41 32 
ER AM SAMPLES 
ALP-ONE 02 03 
ROI Analysis 
18359682 OXS LiveTime 43,200 00 

AM96-067 

Calibrations 
Energy = 8 423E+OO +2 400E+00 * Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 06 05 Std CSL# 604137 EXP 6/97 
Shape not Calibrated 
Efficiency = 3 712E-01 f 6 4869-03 
Calibration Date July 11, 1996 11 53 57 Std CSL# 604137 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 907 f 0 044 
0 337 f 0 015 

Original Sample Amount 1 000 f 0 000 gdry 
AllquOt Amount 1 000 f 0 000 gdry 

, t 
ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keV) 
1 Cm244 Cm244 5617 7 5848 4 5803 2 20 3 
2 am241 I Am241 5362 2 5545 8 5452 7 2 4  

ROI ID 
Cm244 
am241 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/ INTERF CPM ROI TYPE 

6 0 f 2 4  0 00 8 333-03 f 3 40E-03 Unknown 
479 0 f 21 9 1 00 0 665 f 0 030 Tracer 

NUCLIDE ANALYSIS RESULTS 
I 

ROI ID ASSOC NUC EMM PROB ACTIVITY MDA 

Cm244 Cm244 1 000 0 890 f 0 00E+00 0 014 
I am2 4 1 Am241 1 000 0 011 f 4 583-03 5 O3E-03 

(pCi/gdry) (pCi) 

Activity reported as of August 06, 1996 15 04 28 

n 
ANALYSIS REVIEWED BY 

APPROVED BY 4 

1 

Page 1 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flat8 Technologies Site, Analytical L 8 b ~  Bldg. 881 

Monday, August 12, 1996 

I 

25  - I 

43,200 81 File(6) 78359682 OXS Date 06-Aug-96 15 04 28 LT 43,200 00 RT 
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Isotopic Analysis by Alpha Spectrometry 
Rocky Flat6 Technologieo Site, Analytic81 L a b s  Bldg. 881 

Wednesday, AUgu8t 07, 1996 
I 

Sanrplo ID: AM96-526-067 CONTROL #1452 Type : LabCntrlSamp 

Acquisition Start August 06, 1996 15 04 30 
Analysis Date August 07, 1996 09 43 31 
Procedure ER AM SAMPLES 
Device ALP-ONE 02 04 
Analysis Method ROI Analysis 
Spectrum File 78359737 OXS LiveTime 43,200 00 

Calibrations. 

Batch ID AM96-067 a 

Energy = 1265E+01 +2 365E+OO * Chn Coeff of Correlation -0 999 
Calibration Date July 10, 1996 12 08 36 Std CSL# 604138 EXP 6/97 
Shape not Calibrated 
Efficiency D 3 8533-01 f 6 7353-03 
Calibration Date July 11, 1996 11 54 34 Std CSL# 604138 EXP 6/97 

Tracer Recovery 
Total Efficiency 

0 962 f 0 045 
0 371 f 0 016 

Original Sample Amount 1000 f 0 000 ml 
AllquOt Amount 1 000 f 0 000 ml 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 Cm244 011244 5708 8 5848 4 5805 6 17 9 
2 am241 Am241 5390 6 5571 8 5491 0 21 6 

, # NUCLIDE START END (keV) (keV) 

I 
ROI ID 
Cm244 
am241 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
527 0 f 23 0 1 00 0 732 f 0 032 Tracer 
510 0 ?: 22 6 0 00 0 708 f 0 031 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM PROB ACTIVITY MDA 
(dpm/ml) ( dpm 1 

cm244 Cm244 1 000 1 975 f 0 00E+00 0 028 
am2 4 1 Am241 1 000 1 912 f 0 119 0 010 

Activity reported as of August 06, 1996 15 04 30 

ANALYSIS REVIEWED BY 

APPROVED BY 

Page 1 



Isotopic  Analysis by Alpna Spectrometry 
Rocky Flats Technologies Site, Analytical Lab0 Bldg. 881 

Wonday, August 12, 1996 

Flle(6) 78359737 OXS Date 06-Aug-96 15 04 30 LT 43,200 00 RT 43,200 95 
AM96-526-067 CONTROL #1452 
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'a CALIBRATIONS, 
EFFICIENCIES 

and 
BACKGROUNDS 



ENERGY CALIBRATIONS 
EFFICIENCIES 

B A C K G R O W S  

ALPHA SPEC 
881 

7/96 

I 
I 

/ '  

SEE ED BROVSKY 



CHEMISTRY STANDARDS 
CERTIFICATES 

I 

1 1  



*& f% - ! of Colorado, Inc. 
w Chemisiq- rl -3dard Laboratory 
Rocky Flat.; 1: - a  mental Technology Site 

USE’. CERTIFICATE 
To T H  Elmont 

Anal Labs 
Buddmg 881 

From Bnan O’Connor 
Chermstry Standards Laboratory 
Burldmg 881 X 5815 

Standard Identification CSL #6045 10 

Standard Descnption 

Standard Matnx: 1N HNO 

Calibration Date February 19, 1996 Expration Date February 1997 

Pu-242 Reference SoluQon Std 

Element Standard Value Enor UIllts 
Pu-242 2 01 0 1  D/M/G 

Additional Information 

Thn standard was made usrng a 0 9249 gram aliquot of parent transfer CSL 604337 and brought 
up to volume in a S0Oml Erlenmeyer flask A 5% error value was adrrrrmstrat~vely assigned 

I Please call 881 Chem Standards Lab with any quemons. I ’  
11 

I , 



Chemistry Stand- - 2 Laboratory 
Rocky Flats Enviromcz-l  Technology Site 

To KipHarward 
Anal Labs 
Bldg 881 

USER CERTIFICATE 
j /  
] From C M Blanchard 

Chemmy Standards Laboratory I 

Buildmg 881 X 2341 I 

Standard Identification CSL # 604570 

Standard DescnpQon U-232 Reference Solution 

Standard Matnx 1N "03  

CaIibration Date June 13, 1996 Explration Date Sept 1996 

Element Standard Value Error UNtS 

U-232 . 10 07 0 5  dlmm 
I 

Additional Information 

Please Contact CSL d the standard exceeds the explration date or if the standard 1s lost or 
damaged. 

signature Date ADnl 1 .  1996 



u 
USER CERT S F 1 - E 

TC: T i m  E l m o n t  
General Labora tor ies  
E l d g .  881 

STAt?DAXL DESCF, i F T 1 CtJ G n - Z ? i  FcAfet-crct= E t s ,  



CHEMISTRY STFsNDARDS LAF3iZ'.fiTORY 

USER CERTIFICPIT€- 

TO: tip Hwrward 
General Lahorataries 
E i o g .  E381 



I 'I1 

Lxemistry Standard L<aboratory 
Rocky Flats Environmental Technology Site 

USER CERTIFICATE 
To TH Eixuont 

Anai Labs 
Bulldlng 881 

From Bnan O'Connor 
C h e w  Standards Laboratory 
Bulldrng 881 X 5815 

Standard Identification- CSL #604511 

Standard DescripQon 

Standard M a w *  1N "NO  

Calibration Date February 16, 1996 Expiration Date February 1997 : 
Cm-244 Reference Solutlon Std 

Element Standard Value Error Umts 
Cm-244 2 01 0 1  D/M/G 

I Additional Inform ation 

Th~s standard was made usmg a 0 5055 gram aliquot of parent transfer CSL 604310 and brought 
up to volume ~ t l  a 5OOml Erlenmeyer flask A 5% error value was adminlstratively assigned. 
Please call 881 Chem Standards Lab with any questions 

Signature Date Februarv 20. 1996 



DynCorp of Colorads, Inc. 
Chemistry Standard Laboratory 

a Rocky Flats Environmental Technology Site 

To K~pHarward 
Analytical Laboratory 
Bulldulg 881 

USER CERTIFICATE 
From James F Teagarden 

Chcmstry Standards Laboratory 
Budding 881 X 2341 

Standard Identlficat~on: CSL # 610796 

Standard Descnptlon 

Standard M a w  

Calibration Date January22,1996 Expvation Date January 1997 

Urantum, Natural Reference Solutron 

1 N Nimc Acid 

Element Standard Value Error- 
U-234 10 09 0 50 D/M/ml 

U-238 9 83 0 49 D/M/ml 

4-25 0 .us1 c 

i , I  

I 

I , 
'I 

Y 

Additional Infonna tion 

Tbs solutlon was prepared by taking an aliquot of a NIST traceable solution and ddutmg to volume 
with 1 N Nimc acid 



BENCH SHEETS 
and 

INTERNAL PROCEDURES 
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ANALYTICAL PROJECTS OFFICE 
Z N W N G  AND ANALYSIS REQUEST FORM 

Multi Phase 7 Matm Type. Aqueous Org UquM S o l t d L S l u d g s  
Is Is stream expected to be radioactive. (YM) 
EPA codes 
When will matenal be avdeble lor sampling? / / SO DAY AREA? (YN) START 
When must data be received by requestor? / / WFCnDC END: 

Pu f A m L U  _I> Compatibility Code 
d d c  MSDS (YM) ATTACHED? WIN) r 

f Reason for Analysis 
lDR Deternunation RCRA Charactenzatron Environmental Compliance a O I k ~ J c S u b ~ J  Legally DefenslbleNalidated Data Required? (Ym) 

Analytes Requested. 

Alpha Beta Screen Fingerprint -pH 
Gross Alpha/Beta - @I 

4 

Conductivity 
u p  VOA VOA SW846 VOA Sweep 
Total Metals (ICP) TCLP Metals Metals Sweep 

Total SVOAS - IR - x-ray 

Entry RequirementdSafety Concerns (Y/N) 
Plan of theDay - Raddogcd Work Permit 

lndustrlal Hygiene Asststance Operalor's Assistance 
Maintenance Assistance - RMMAlRCA Access 

1WCP - RUSrgpoct - 
Confined Space - 
Carcinogen Control Area - 
Mechanical - 

- Lock OrNTag Out 
Electrical 
Waste Contain Fluortdes ,-~ 

- 

0 
va Requestor Signature 

Generator Notified to Receive Exc 



-3TOPIC PROCEDURE CONCRETE SCABBLE 

I am not sure 1 v . i  + '  

start these h;= < 

samples, maybe 

Thanks 

bers will be, the samples are not in yet Please 
e in There are suppose to be a total of 35 
ci be a least 9 today to get started 

Sample Descriptio- 

We have quit a feb Is-qe samples of concrete It appears that it has been 
pulverized just f r c m  5eirg scrabbled off the wall I would like you to get a 
tare weight off th-. tihale sample so  we can report the results in pCi/sample 
You will need to take one aliquot of 1 0 gram apiece with a duplicate, blank 
and control 

I would like you to run these in the microwave, however do not use any HF We 
are more interested in getting the paint in solution and the surface 
contamination from the concrete Use the same ratio of HC1 and "03 as 
described in the procedure and continue to run the samples the same as 
described in the procedure for microwaving Use t w o  ruptura ctacs 

When taking the one gram aliquot I would like you to take 0 5 grams then cap 
the sample and shake it well and then take another 0 5 gram aliquot from a 
different area o f  the sample jar Do this for each sample 

These sample are not suppose to contain a large amount o f  activity, however we 
should take some precautions in prepping these samples The following 
precautions must be taken to prevent contamination o f  the area and personnel 
when preparing these samples for analysis 

1) Wear gloves and Yellow smocks with company clothing when handling the 
samples 

2 )  Use the high level hoods when possible Line the f l o o r  of all hoods used 
with contamination paper which will be discarded in the low level 
combustibles drum when preparation is completed 

labeled and stored separately 

system but be careful to avoid cross contamination 

all trash in appropriate low level drum 

3) All glassware used for the isotopic separation must be segregated, 

4 )  Use disposable columns for isotopic separations You may use the vacuum 

5) Discard aqueous waste in the cup sink process drain in Radiochem hood and 

9-146 

Sample Batch Preparation 

the building 
I 

2 )  Weigh out 1 0 gram (as described above) of sample in a microwave vessel 
for analysis Weigh out a duplicate sample as described above 

31 A blank and control will need to be run You can run these on the hot I 

J 

I 

22538 



, plate with the same rea3s I c h a t  were used f o r  the analysis 

4 )  Spike the blank, conirol -c concrete samples with the following 

1 0 ml U232 CSL 604570 - 3  4 d/m/ml 
1 0 ml Pu242 CSL 60451;- L d/m/ml 
1 0 ml Cm244 CSL 604511 cI 01 ct/m/ml 

J '  
To the control add 

1 ml U234/238 CSL 610796 9 8/10 1 d/m/ml 
1 ml Pu239 CSL 650165 2 04 d/m/ml 
1 ml Am241 CSL 610720 2 02 d/m/ml 

Follow the microwave procedure Again, remember do not add any HF 

After the samples are removed from the microwave oven Transfer the 
concrete samples to 150 ml beakers and heat the samples down Do Not 
bake the samples Add 5 ml conc "03 and 20 drops of saturated sodium 
nitrite to the beakers and dry them down 

I 

saturated sodium nitrite to-each sample. 

Follow the water procedure to run these samples 

When you calcuHte those samples get w i t h  me 
do a r a t i o  of  b o t a l  to alrquot  I ' m  not  t o  sure how to go about 
t h i s  u n t i l  i t b s  time t o  load these 

I thank we w i l l  have to 
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Ouanterra Incomorated 
Z’SOO George WLhington Way 
Richland, Washington 99352 

509 3 75-3 13 I Telephone 
509 3 75 5590 Fax- 

August 9 ,  1996 

Scientific Ecology Group 
Rocky Flats Environmental Technical Site 

Golden, CO 80402 
P 0 BOX 464, T-130F 

Attention Dick Sexton 

Date Received In Lab 
Sample Type 
SDG Number 

July26, 1996 7 

Concrete 
7075 

I. Introduction 

On July 26, 1996, 13 concrete samples were received hy the Quanterra Environmental Services Richland 
(QTESRL) laboratory for radiochermcal analysis Upon receipt, these samples were assigned QTESRL 
identification numbers as descnbd on the cover page of the Analytical Data Package report tom\ These samples 
were assigned to work order 607265 

- 

II. Analytical ResultslMethodolopy 

”be analytical results for th~s report are presented by laboratory sample ID Each set of data ~ncludes sample 
identification information, analytical results and the appropnata associated statistical uncertainties 

The analyses requested were 

Alpha Spectroscopy 
Plutonium-238, 2391240 (PU-ISO) by method QUANTERRA RICHRCSO 10 
Americium-24 1 (AM-241) by method QUANTERRA RICHRC5003 
Uranium-234, -235, -238 (U-BO) by method QUANTERRA RICHRC5030 

III. Quality Control 

The analytical results for each analysis performed include a minimum of  one Laboratory Control Sample 
(LCS) and one method (reagent) blank and duplicate sample analysis Any exceptions have been noted in 

the “Comments” section 

ii 
I 
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TABLE OF CONTENTS 

LabID QTESRL 
W W  607265,607266 
SDG # 7075,7076 

PACKAGE SUMMARY 
Table of Contents 
Certdicate of Analysis 

C" OF CUSTODY 

SAMPLE RECEIPT DOCUMENTATION 
cham of custody 
Sample Check-In Form 
S c r m g  Results 

ALPHA SPECTROSCOPY 

AMERICIUM 
a 

SAMPLE AND QC DATA 
STANDARDS TRACEABILITY 
CONTINUING CALIBRATIONS 

PLUTONIUM 

SAMPE AND QC DATA 
STANDARDSTRACEABILlTY 
C 0 " U I N G  CALIBRATIONS 

URANIUM ISOTOPIC 

SAMPLE AM) QC DATA 
STANDARDS TRACEABILITY 
CONTINUING CALIBRATIONS 

PAGE # 
0001-0038 

0039-0080 

008 1 - 1 588 

0082-0347 
0348-0450 
045 1-0592 

0594-0912 
0913-0977 
0978-1 152 

1154-1460 
146 1 - 1 52 1 
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Scientific Ecology Group 
August 9, 1996 
Page 2 

IV. Comments 

Alpha Spectroscopy 
p- 
*The LCS, batch blank, duplicate sample and sample results are within contractual requirements In 
order to reduce the analysts of these samples we decreased the drylng time trom six hours to thrw and 
four hours 

Arnencium-24 1 
m e  LCS, batch blank, duplicate sample and sample results are within contractual requirements In 
order to reduce the analysis of these samples we decreased the drying time from six hours to three and 
four hours 

Uranium -234. -235. -238 
-e LCS, batch blank, duplicate sample and sample results are within contractual requirements In 
order to reduce the analysis of these samples we decreased the drying time from six hours to three and 
four hours 

- 
- 

I certify that ths  Certificate of Analysis is in compliance with the SOW, both techmcally and tor completeness, 
for other than the conditions detailed above Release of the data contained in this hard copy data package has been 
authonzed by the Laboratory Manager or a designee, as ventied by the following signature 

Reviewed and approved 

Andy Ko\pnva 
Project Manager 
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Quanterra Incorporated 
2800 George WGhington Way 
Richland, Washington 99352 

509 375 3131 Tehhone 
509 375 5590 Fax4 

August 9 ,  1996 

Scientific Ecology Group 
Rocky Flats Environmental Technical Site 

Golden, CO 80402 
P 0 BOX 464, T-130F 

Attention Dick Sexton 

Date Received In Lab 
Sample Type 
SDG Number 

July 26, 1996 
Concrete 
7075 

I. Introduction 

On July 26, 1996, 12 concrete samples were received by the Quanterra Environmental Services Richland 
(QTESRL) laboratory for radiochenucal analysis Upon receipt. these samples were assigned QTESRL 

- 
, identification numbers as described on the covet page of tb Analytical Data Package report forms These sample, 

were assigned to work order 607266 

XI. Analytmd ResultslMethodnlogy 

The analytical results for h s  report are presented by labontory sample ID Each set of data includes sample 
identification mfonnation, analytical results and the appropnate associated statistical uncertainties 

The analyses requested were 

Alpha Spectroscopy 
Plutonium-238, 2391240 (PU-ISO) by method QUANTERRA RICHRCSO 10 
Amenciurn-241 (AM-24 1) by method QUANTERRA RICHRC5003 
Uranium-234, -235, -238 (U-ISO) by &d QUANTERRA RICHRC5030 

III. Quality Control 

The analytical results for each analysis performed mclude a nunimum of one Laboratory Control Sample 
(LCS) and one method (reagent) blank and duplicate sample analysis Any exceptions have been noted in 

the “Comments” section 

A 
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Enwonmental 
Semces 

Scientific Ecology Group 
August 9, 1996 
Page 2 

IV. Comments 

Alpha Spectroscopy 
J%1tonium-238. -2391240 
%e LCS and batch blank had chermcal yields less than 20% at 13 2 %  and 7 8% respectively The 
blank did not meet the contractual MDA value of 0 1 pCi/gram at 0 248 pCi/gram due to the low 
chermcal yield The LCS radiochenucal recovery was acceptable at 106 8 % We issued a 
nonconftomance memo documenting he low chenucal yields The duplicate sample and sample results are 
mthn contractual requirements In order to reduce the analysis time of these samples we decreased the 
drymg hme from six hours to three and four hours 

Amencium-24 
'The LCS, batch blank, duplicate sample and sample results are within contractual requirements In 
order to reduce the analysis time of these samples we decreased the drying time from six hours to three 
and four hours 

- 
Uranium -234. -235. -238 
%e LCS, batch blank, duplicate sample and sample results are within contractual requirements In 
order to reduce the analysis time ot thew samples we decreased the drying time trom six hours to three 
and four hours - 

- 

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and tor completeness, 
for other than the conditions detailed above Release ot the data contained in ths hard copy data package has been 
authonzed by the Laboratory Manager or a designee, as veritid by the following signature 

Reviewed and approved 

Andy Kopnva 
PmJeCt Manager 
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
PACE 2 01 2 



QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) Sq’3 
PAGE 1 OF 2 

~- ~ 

Holding Tlnrs PWktions (kxcee&dby dqys) 
Category I Laboratory Independent 
0 1 Holdtngtunecxpuaimtranslt 
0 2 Sample recaved > 48 hrs or 1/2 holdmg tune has 

c x p d  
0 3 Test added by chent after expmaon 
Category II Laboratory Dependent 
0 4 InstrumentfaWe 
0 5 Analysterror 
0 6 Loperror 
0 7 mmmumcabon 
0 8 Other (complete descnpaon nquucd) 
Category III AnafysJs Reruns (QMQC) 

a 10 Internalstandards 
0 9 smgatcs 

0 11 sp~Rccavencs  
0 12 BlankContarmnatron 
Category IV Anafyszs Reruns (Conflnnarron) 
0 13 Secondcolumn 
0 14 Contarmnatlonchcck 
0 15 Confkmauon of mamx effeas 

Quality Assuranc@d@r Conlrol 

0 17 QC data reported oum& of controls 
0 1 8  Iocorrectprocedureused 
0 19 SOP intenuonally modlfled wth QA and Tech. qgpavai 

0 20 Invahd instrument dbraaon 
0 21 hufflaem sample rcccwcd for proper adysts 
Incorrect or Incomplck CIIrnt Ddverable 
0 22 Hmdcopy dehverable mor 
0 23 E~CCUONC deliverable error 

.- 

Reportedhtrcaonlimitsrlsvcrkddrrrto: 
0 24 Samplematnx 
0 25 lnsufltictent sample volume 

0 26 Other (coxnplete descnpaon nguued) 
u 2 7  C&ha(spm/L): q,rllr 4 aosL 

ConunenWExpIanaaon 

0 16 Other (complete dcscnpaon rcqumd) 1 

JVobfication (check aDDroDriate area); 
~ -~ 

Client’s name and response 
0 pr0CtsJ“asIs” a re-sample 

0057 



QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
PAGE 2 OF 2 

v 

a h  h$urance Review 

Date 
8 

cometrv ' e Action Verification / 

0 Cannot Vmfj. (spcclfj. reason) 
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~ C O ~ R M A N C E  MEMO (NCM) 
!art 

. 

n 

33’ 



QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
PAG220rZ -- -&a=- 
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*** AM-241  *** / 

? CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 26-JU 1- 1996 
Page 1 

SAMPLE OELIVERY GROUP 7d75 
BATCH NUMBER 7-2L T 

CUSl OMER 
QES ID DUP ACCOUNT 1D COMMENTS 

* ) PO726310 SEG 

* 1 P072631S SEG 

3 1 60726301 SED 989-8-17 

4 1 60726302 SEG 889-B- 18 
f 07RL 

3 1 60726303 SEG 93V -R-20 - 
6 1 60726504 SEG 38Y -B-22 - 

7 1 150726505 SEG 889-B-23 - 

8 ) 60726506 SEG 889 -B-27 

a9 ) 
60726507 SEG 889-R-31 

10) 60726508 SEG 839-B-33 

11)  60726509 SEG 889-B-34 

12) 60726310 SEG 889-B-3QA 

1 )  INITIATED Fdd-4L 5 )  COUNTING/MEASUREMENT LAB 

SOP(S) # 7 d 2 f O O  

2 )  PREP LAB RECEIVED 6 )  DATA REVIEWED AND 
ANALYTICAL PREP STORED 

SOP(S) # 

3) SAMPLE REMAINDER STORED p.'.wf 
SOP(S) # - 

' I  
0061 



*** AM-241 *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 26-3~1-1996 &76 Page 2 

'0 ZIXJiYiER SEG SAMPLE DELIVERY GROUP 7075 
SOIL BATCH NUMBER 7-261 

CUSTOMER 
QES ID DUP ACCOUNT ID COMMENTS 

1 ) 607265il SEG 559-8-2 

2 1 60726512 SEG 889-8-3 

3 ) 60726313 SEG (389-B-6 

1 )  INITIATED 

SOP(S) # 

7-.'t-Yd 5)  COUNTINC/MEASUREMENT LAB 8$ %I49 lo 
J2v a SOP(S) # 

2' PREP LAB RECEIVED ~ 7 - 2 4 - 9 6  6 )  DATA REVIEWED AND wo 
ANALYTICAL PREP STORED 1 PlLL41 

SOP(S) # & 4 & 7 / 3  
SOP(S) # P \c#%.&Jo'L__ 

&WW 
p!h-m?l 

0 
3 )  SAMPLE REMAINDER STORED 

SOP(S) H - 
4 )  SEPARATION LAB RECEIVED 

SOP(S) # 



Quantcrra Data Review Cheddist 
IMDI0CHE;MIsTRY 

Y 1’ 2 ,  

First Level Re\~ew -. - /f a&!! Date & I /  L q b  

Second Lmei Review 
Form * LS-03S.2 196. Rev 4 

Date $1 ‘1 q b  

t *  

First Level Re\~ew -. - /f a&!! Date & I /  L q b  

Second Lmei Review 
Form * LS-03S.2 196. Rev 4 

Date $1 ‘1 q b  

0063 
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CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 26-Jul-1996 
Page 1 

SAPIPLE DELIVERY GROUP 7d%5 
BATCH NUMBER 7 -Z6L 

CUS rOMER 
QES ID DUP ACCOUNT ID COMMENTS 

* 1 P072661B SEG - * 1 PO726619 SEG 

3 1 60726601 SEG 889-B-9 

4 1 60726602 SEG 889-E- 10 
Q77 C p  

88S-B-12 5 1 60726603 SEG 

b 1 60726604 SEG 889-B- 13 

- 

7 1 60726603 SEG 889-E-14 - 
8 1 60726606 SEG 889-B-13 

60726607 SEG 889-B - 15 
10) 60726608 SEG 889-B-33QA 

1 1 )  60726609 SEG 889-B-4 1 

12) 60726610 SEG 889-B-42 

1 1  INITIATED 

SOP(S) # 

2) PREP LAB RECEIVED yd9-26-96 6 )  DATA REVIEWED ANI) 
A N A L Y T I C A L  PREP STORED k 8 C(%C 

I 

SOP(S) # P l C H a - t  
SOP(S1 # 

3) SAMPLE REMAINDER STORED 

SOP(S) # 

4 '  SEPARATION LAB RECEIVED -7-30 - 9 6 ~ ~  

SOP (S)  # RTcMc 5 0 5  7 

0064 



*** AM-241 *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 26-Jul-1996 

I Page 2 

CUSTOMER SEG a MATRIX SOIL 

SAMPLE D E L I V E R Y  CROUP 7 d Z 5  
BATCH NUMBER 7-2 d 

CUSTOMER 
QES ID DUP ACCOUNT ID COMMENTS 

1 1 60726611 SEG 889-8-43 

2 1 60726612 SEG 889-B-44 

4 )  SEPARATION LAB RECEIVED 

0065 1 



Quanterra Data Redm Checklist 
RAD1 OCHE‘WSTRY 

- 

Second Let el Reticw 
Form d LS-038 2 196. Rev 4 

First Level Re\iew 

Date 

0066 



+** PUTS0 399 

CHAIN-OF-CUSTODY BATCY ANALYSIS RECORD 
I g-p' Yb 26-Jul-1996 

P a g e  1 

SAMPLE DELIVERY GROUP 7 d .  
BATCH NUMBER 7-265 

CIJS I'OMER 
QES ID DUP ACCOUNT ID COMMENTS 

* 1 PO7265113 SEG 

* ) -P07265lS SEG 

3 1 &072&301 SEG 889-8 - 17 
C07a 65s I 

4 1 60726502 SEG 889-B - 18 
- 5 1 60726903 SEG 889-B-20 

b 1 60726504 SEG 889-3-22 - 

7 1 60726303 SEC 809-0-23 - 
S > 60726506 SES 889-8-27 

@ 9 1 60726307 SEG 889-B-31 

10) 60726308 SEG 889- E-33 

1 1 )  60726509 SEG 887-e-34 

12) 607265 10 SEG 889-E-3QA 

1 )  INITIATED 

SQP(S)  # 

6 )  DATA REVIEWED AND 
46 

2) PREP LAB R€CEIVED 
ANALYTICAL PREP STORED 

3 )  SAMPLE REMAINDER STORED /?d7-fD- 9/ 
SOP(S) # 

fl SEPARATION LAB RECEIVED ?-3s-9h L h  

0067 
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CUSTOMER SEG 

MATRIX SOIL 

*** PUIS0 *Ui? 

CHAIN-OF-CUSTODY DATCH ANALYSIS RECORD 26-Jul-1996 
Page 2 

SAMPLE DELIVERY GROUP 707s 
BATCH NlJMBER 

CUS COMER 
QES ID DUP ACCOUNT ID COMMENTS 

1 1 60726511 SEG 889-B-2 

I 1 60726912 SEG 889-B-3 

3 1 60726513 SEG 889-B-4 

SOP(S) # 

6 )  DATA REVIEWED AND 
ANALYTICAL PREP STORED 

2' PREP LAB RECEIVED ,%i 7-26-16 
SOP(S) # acdRc !6a?/t,clrrltp 9 

i ~ / 7 -  30- P 6 SOP(S) I) +&&mxfa a 
0 
3) SAMPLE REMAINDER STORED 

SOP(S) # 

4 )  SEPARATION LAB RECEIVED 7 -30 -96  L A  

SOP(S) # RZLkrRc5-r,5) 

. 

0068 



QUIW-OF-CUSTODY B A T C ~ ~ A L Y S I S  RECORD 

I I - 

REANALYSTS 
*REFERENCED QC* \ 

SAMPLE REMAIND 
RETURNED TO SCG 

SEPARATION LAB 

COUNTING/MEASvREMENT 

DATA REVIEWED 

ANALYTICAL PREP STORED 
y 1 

RECOUNT 
ACTIONS ( I n i t i a l  & Date) 

K COUNTING/MEASUREMENT 

DATA REVIEWED s/J* f ,L/*oQOS 

ANALYTICAL PREP STORED 
I 

~ ~- 

ADDITIONAL COMMENTS : 

A 

0069 
RC-048 12/92 REV 2 

\ 



Quurterri Data Rcvim Chccklht 
RADIOCHEMISTRY 

I I 1 I 

6 U~uchcckod? I / I  I I /  

Date ?I' /r t 
Second Level Rmew Date %/ 6 ,h' 
Form # LS438.2 

Fim Level Reiew 

0070 
s'/ 

-- 



*** PUCSU **d 

CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 26-Jul-1996 
Page 1 

SAMPLE DELIVERY GROUP 7 4 s  
BATCH NUMDER 7-z4L 

CUSTOMER 
QES ID DUP ACCOUNT ID COMMENTS 

* 1 P072661B SEG 

* ) P07246lS SEG 

3 ) 60726601 SEG 339-u-9 
c m 2 ~ 0 1  

4 ) 60726602 SEG 589 -B-10 

5 1 60726603 SEG SY~-B-~;! - 
6 ) 50726604 SEG 889-B- 13 - 

7 1 60726605 SEG 589-B-14 - 
SEG 859-8-15 

SEG 889-B-16 

10) 50726608 SEG 389-B -33044 

11)  60726605) SEG 313Y-B-41 

12) 60724610 SEG 889-B-42 

0071. 



*** PIJCSO **-* 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 26-Jul-1996 P& td Page 2 

CUSTOMER SEC SAMPLE DELIVERY GROUP 7d75 
SOIL BATCH NUMBER 7-266 

CUS1 OMER 
(JES ID DUP ACCOUNT ID COMMENTS 

1 1 60726611 SEG 989-B-43 

2 1 60726612 SEG 983 -8-44 

0072 



D U E  DATE fi/dqc 

m - REANALYSIS COlSJl 
CIIAIN-OF-CUSTODY EAT= ANAtYSIS RECORD 

1 
i 
I 

CUSTOMER S C  SAMPLE DELIVERY GROUP 

MATRIX BATCH NUMBER 

ID CUSTOMER ID COMMENTS 

I 

I 

REANALYSTS 
*REFERENCED QC* 

- BLANX 
SPIKE 

CLIENT COD \ 
PREP LAB RECEI 

SAMPLE REMAINDER 
RETURNED TO SCG (CHECK ONO 

NO SAMPLE REMAINING- 

SEPARATION LAB 

COUNTING/MEASUREMENT 

DATA REVIEWED 

ANALYTICAL PREP STORED 

PECOUNT 

ANALYTICAL PREP STORED 

RC-048 12/92 REV 2 

0073 h 



‘0 Quurterra Data Rmen Checklist 
RADIOCHEMISTRY 

0 

a 
Second Level Rmew 
Form # LS-038.2 1%. Rcv 4 



CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 26-Jul-1996 
Page 1 

SAMPLE DELIVERY GROUP 7 u 6  
BATCH NUMBER 7-26 5 

CUSTOMER 
QES ID DUP ACCOUNT JD COMMENTS 

* 1 P072631B SEG 

* 1 PO72651S SEG 

3 ) 60726501 SEG 889-B-17 
f 0 7 2 C f O l  

4 ) 60726502 SEG 889-B-18 

- 5 ) 60726503 SEG 889-13-20 

b ) 60726504 SEG 889 -0-22 

7 1 60726505 SEG 9SY-B-23 

8 ) 60726506 SEG 383-El-27 

9 ) 60726507 SEG 889-B-31 

10) 60726508 SEG 959-B-33 

1 1 )  60726509 SEG 859-B-34 

12) 60726510 SEG 889-B-3QA 

1 )  INITIATED 

SUP(S) # 

# 7-a-76 5) CO~NTINWMEASUREMENT LAB& B -iq 6 

6) DATA REVIEWED AND 
ANALYTICAL PREP STORED t / b / f&  

2) PREP LAB RECEIVED 

sop ( s ) il zrtrmz/A,cHqmT 

/+--- 
SOP(S) # & I &  030 ‘L 

3 )  SAMPLE REMAINDER STORED h2f-fk 

SOP(S) 4# h 

SEPARATION LAB RECEIVED Q7-J9-/JH$ i 



*** UISO *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 26-Jul-1996 

P a g e  2 

C WSTOMER 

MATR I X 

SEG 

SOIL 

SAMPLE DELIVERY GROUP 7/77 
BATCH NUMBER 7--Z65 

CUSTOMER 
QES ID DUP ACCOUNT ID COMMENTS 

1 ) 60726511 SEG 889-B-2 

2 1 60726912 SEG 889-B-3 

3 1 60726913 SEG 989-B-6 

1) INITIATED 7-26 96 5 )  COUNTINGIMEASUREMENT LAB& S--P?C 

2 '  PREP LAD RECEIVED M67-26-fL 6 )  DATA REVIEWED AND . .  
ANALYTICAL PREP STORED A Pi'/*& 

SOP(S) # 



K 

a 

e 

Quanterra Data Rewew Chcdist 
RADIOCHErnSTRY 

Date slch. 

Second Letel Rmew Date 616 /7' 
Form d LS-03S.Z 

First Level Re\~ew 

0077 



CWSTOMER SEG 

MATR I X SOIL 

*** UISO *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 26-Jul-1996 

P a g e  1 

SAMPLE DELIVERY GROUP 7d75 
BATCH NUMBER 7 - - z c b  

CU5 rOMER 
QES 10 DUP ACCOUNT ID COMMENTS 

* ) P072661D SEG 

* 1 PO726615 SEG 

3 ) 60726601 SEG 889-B-9 
Co?266c?I 

4 1 60726602 SEG 889-E- 10 

S 1 60726603 - SEG 889-3-12 

b 1 60726604 SEG 889- B- 1 3 - 

7 ) 60726c109 SEG 889- 8- 14 - 

S 1 60726606 SEG em-B-1 s 

9 1 60726607 SEG 88'3- B- 16 i 

10) 60726608 SEG 8E39-B-33QA 

1 1 )  60726609 SEG 889-3-41 

1.2) 60726610 SEC 889-B-42 

SEPARATION LAB RECEIVED ~ 7 - 2 9  -?[ & 
SOP(S) # -g 

3 0078 

. 



*** UISO +UU e$ n/ CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 26-Jul-1996 
d '  Page 2 

CUSTOMER SEG 

MATRIX SOIL 

SAFlPLE DELIVERY GROUP 7d7T 
BATCH NUMBER 7/z d 6 

CIJSTOMER 
QES ID DUP ACCOUNT ID COMMENTS 

1 ) 60726611 SEG 889-B-43 

2 1 60726612 SEG 889-B-44 



a 

a 

Quantena Data Renew Cheddist 
IUDIOCHEMISTRY 

1 1 I I 

c QCSmplea I I 
I k the blank weld wxhm m c e  cmsna I e I I I 
2 h the Mmum Derccrrblc lvwy far the blank m11 S th. Canma DMuon I 

2 Ara all rcqulred f o m  filed out’ I ,  I I 
-1 c I I -r 
1 1 I 1 

4 Tnnscnpuonckkai? .c I 1 I I 

~~ ~ ~ 

Comments on any “No’ response I NCM - RcoulEo MuFWr PI  lv4c 

First Level Remw 

Second Lael  Rmew 
Form d LS-038.2 196. Rev 4 

; Z L  0080 



'a 
B- 1 
8-2 
18-3 

Building 889 Be Smear Survey Results 

Wff 
Room 106 North Wall 0 00 
Room 106 North Wall 0 19 
Room 106 North Wall 0 09 

* 

1 SAMPLENO. 1 LOCATION 1 RESULT I 

8-4 
8-5 

Room 106 East Wall 0 00 
Room 106 East Wall 0 37 

B-6 
B-7 

Room 106 East Wall 0 0 9  ~ 

Room 106 East Wall 0 65 
I B-8 I Room 106 1 East Wall I 0 7 4  I 
B-9 
B-10 

Room 106 South Wall 0 18 
Room 106 South Wall 0 00 

B-11 
B-12 

IB-13 I Room 106 I West Wall I 1 4 8  I 

~~ 

Room 106 South Wall 9 18 
Room 106 West Wall 0 QO 

B-14 
B-15 
B-16 
B-17 

Room 106 West Wall 0 74 
Room 106 West Wall 0 46 
Room 106 West Wall 0 37 
Room 106 Ceilina 0 00 

B-18 
6-1 9 

Room 106 Ceiling 0 09 
Room 106 Ceiling 4 83 

B-20 
B-21 

18-26 I Room 106 1 Floor 

Room 106 Ceiling 0 00 
Room 106 Ceiling 0 93 

18-22 
'8-23 

I 3 - 2-3 

Room 106 Ceiling 0 74 
Room 106 Ceiling 0 28 

8/7/96 

- 

Page 1 

8-24 
8-25 

Room 106 Floor 0 65 
Room 106 Floor 0 00 

I 
I 

- 
I 



Building 889 Be Smear Survey Results 

No of Measurements 
Upper Confidence Limit 

Mean 
Maximum 

Standard Deviation 

40 00 
2 03 
1 0 5  

19 69 
3 14 

8/7/96 Page 2 
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SAMPLE QATE 
N3. 9 N  3F F - - -  .. - I - . - . * - -  

---. - -  
1 
2 
3 

s 
e, 
7 
B 
9 

10 
1 1  
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1 3  
lk 
15 
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1 7  
1 n  

- f E c  
3 4  
? 1  
7 3  

z 3 
2L 
25 
26 
27 

8 
a9  
30  
3 i  
3 2  

-4 3 3  
!4 
3 ' )  

' 1) 

? 

rc. 
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\7 

531 
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Page: e 



a 

a 

08/24/90 3AT l0:4l PAX 303 883 9190 RES ENV SKRV 

I 

P 002 



08/24/06 SAT 16.41 FAX 303 863 0198 RES ENY SBRV 
1 

la001 

N W A  LA8 ID 10764 

RESERVOIRS ENVIROBMEN~-AL 
I 

SERVICES, INC. 

ne888 Call (3031 830-1986 or 800878.7374 if tranunbrbn is hbmplate. 
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